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LESKEA Hedw. Fund. 2: 93. 1782. 
Plants small to medium-sized, growing in tufts about the base 


[The preceding number of the BULLETIN, Vol. 30, No. 8, for August, 1903 (30: 
423-462), was issued 4 Au 1903. ] 
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of trees, on rotten wood, more rarely on stones, rocks or the 
ground, in damp shady places. Stems prostrate, usually radicu- 
lose, sometimes paraphyllose, pinnately to fasciculately branched, 
rarely stoloniferous ; central strand usually small, sometimes rudi- 
mentary or none ; leaves not heteromorphous, often papillose, ovate 
to ovate-lanceolate, acute, acuminate or obtuse, usually unicostate, 
sometimes shortly bicostate, nearly or quite entire (excl. Z. den- 
ticulata) ; \eaf-cells somewhat uniform, median quadrate-hexagonal 
to oval-oblong, rarely elongated: pedicels smooth: capsules 
usually straight and erect, sometimes curved, oval to subcylindric, 
annulate ; teeth well-developed, lanceolate-linear, divisural line 
and lamellae rarely absent ; endostomial band narrow, about one 
fourth to one sixth the length of the teeth ; segments linear, often 
keeled and cleft; cilia usually none or rudimentary ; opercula 
mammillate to long conic, rarely rostellate ; calyptrae cucullate, 
smooth. 

Leskea, written Leskia by Hedwig and so named in honor of 
Professor Gottfried Leske of Leipzig, formerly contained a large 
number of species which in more recent times have been divided 
up and placed under other genera. Leskea paludosa (1793), 
usually regarded as a variety of L. polycarpa Ehrh., ZL. gracilescens 
(1801) and ZL. odscura (1801) are the only Hedwigian species now 
recognized as belonging to this genus. As Leskea was founded 
in 1782, neither of these species could have been the first to have 
been described under it, and if the claim is allowed that the first 
species described under a genus is the type of that genus, it 
follows that the name Zesfca or Leskia must displace that of some 
other genus and unless otherwise provided for, a new name must 
be given the one under consideration. The usually accepted type 
of Leskea is L. polycarpa, and since both the name and the type 
have had the sanction of all recent authorities the author of this 
revision feels constrained likewise to accept them even at the risk 
of having his citations subsequently overturned by some one less 
conservative than himself. 


Key to the Species. 
EULESKEA: leaves papillose, costate; median cells usually isodiametric ; peristomial 
teeth abruptly incurved from a bulging base when dry. 
Leaves ovate-lanceolate, acute to acuminate, more than twice as long as wide. 
Leaves more or less secund ; leaf-cells distinct. 


Capsules straight ; operculum short-conic. L. polycarpa. 
Capsules curved ; operculum long-conic. L. arenicola. 


Leaves straight ; leaf-cells small, indistinct : capsules straight, erect. 


L. microcarpa. 
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Leaves ovate, subacute to obtuse, less than twice as long as wide. 


Leaves symmetric, biplicate, margins often revolute. L. gracilescens. 
Leaves asymmetric, not plicate, margins plane. L. obscura. 
HETEROLESKEA : leaves smooth or nearly so, costate or ecostate, median cells longer 
than wide ; peristomial teeth erect when dry. 
Leaves denticulate, ecostate. L. denticulata. 
Leaves entire or nearly so, costate ; 
Acumen longer than body ; 
Costa subpercurrent. L, nervosa. 
Costa short. L. Williamsi, 
Acumen shorter than body ; 
Costa short, bifid. 
Leaves smooth. L. tectorum. 
Leaves subpapillose. L. cyrtophylla. 
1. LESKEA POLYCARPA Ehrh. Dec. Crypt. 96. 1788. 
Hypnum repens trichodes arboreum medium capitulis erectis Dill. 
Cat. Giss. 216. 1718. 
Hypnum trichodes, capsults oblongis, in setis brevioribus Dill. 
Hist. Musc. 331. 1741. 

Hypnum medium Dicks. Crypt. 2: 12. 1790. 

Hypnum polycarpon Hoffm. Deutsch. Fl. 2: 67. 1796. 

Leskea paludosa var. polycarpa Hartm. Skand. Fl. Ed. 5, 337. 

1849. 

In spreading tufts or loose mats, pale green, sometimes dirty 
dark green, passing to yellowish green or reddish brown ; stems 
prostrate, 2-4 cm. long, radiculose, subpinnately branched ; cen- 
tral strand small, distinct: paraphyllia few, linear-lanceolate : 
stem-leaves * loosely appressed when dry, erect-spreading when 
moist, 0.8-1.2 mm. long, 0.35-0.45 mm. wide, from a subcordate, 
slightly decurrent, ovate or oblong-ovate base, lanceolate, grad- 
ually acute to abruptly acuminate, more or less secund and 
obliquely pointed, biplicate, entire, one or both basal margins 
usually recurved, costa disappearing below apex ; branch-leaves 
smaller, often obtuse or blunt-pointed ; median cells of stem-leaves 
roundish quadrate-hexagonal, 7-8 » wide, with one or two small 
papillae on each surface ; basal quadrate-oblong ; alar quadrate or 
transversely oval : monoicous : perichetial bracts erect, oblong-lance- 
olate, acuminate, inner subvaginant, plicate-striate, lightly costate ; 
pedicel about 1 cm. long, smooth; capsule erect, straight or 


* When stem-leaves are referred to those from the middle third of the stem are 
meant and when branch-leaves those from the middle third of a branch. In most 
species of this genus a considerable difference will be found between the upper and 
lower leaves. The plicae of the leaves are seen to the best advantage before pressure 
is applied. 
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slightly curved, subcylindric, tapering at base, greenish yellow 
changing to yellowish or reddish brown, wrinkled when dry and 
contracted below mouth; urn about 2 mm. long, 7 mm. wide ; 
exothecial cells oblong-rectangular, thin-walled ; teeth yellowish, 
linear-lanceolate, lamellate, dorsal line distinct ; endostomial band 
about one fourth the length of the teeth ; segments linear, nearly 
as long as teeth, scarcely open on the keel ; cilia rudimentary or 
none ; annulus of two rows of cells ; operculum conic; calyptra 
cucullate ; spores usually smooth, 9-12 /, mature in early sum- 
mer. On the base of trees, rotten wood, rarely on stones or the 
ground. 


Type Locatiry: Germany. 

DisTRIBUTION : From Newfoundland westward through Canada 
to Montana and southward. 

ILLUSTRATIONS : Husnot, Musc. Gal. p/. 85. Dixon & Jame- 
son, Handbook, f/. 50. Braithwaite, Brit. Moss-Flora, 3: p/. 86. 
Limpricht, Die Laubmoose, /. 3/3. 

The typical European form of Z. folycarpa is not so common 
in North America as is generally supposed, and when it does 
occur it is usually somewhat smaller. Between it and Z. obscura 
a number of transitional forms are met with which differ from the 
former in having their leaves smaller, straighter and more obtuse. 
In fact these forms show the results of an influence which culmi- 
nates in the production of ZL. odscura, a species unknown in 
Europe. As these intermediate forms are much more common 
than those of the types, it has been thought advantageous to cover 
them, at least in part, by admitting Hedwig’s Z. gract/escens which, 
if it has no other merit, has that of convenience. 


2. Leskea polycarpa subobtusifolia (C. M. & K.). 

Leskea subobtusifolia C. M. & K.; Macoun, Cat. Can. Pl. 6: 

169. 1892. 

Subsp. LZ. obtusifolia Kindb. Eur. & N. Am. Bry. 25. 1896. 

Tufts dirty yellowish green ; stems and branches curved at tips : 
stem-leaves subsecund, biplicate, ovate-oblong to ovate-lanceo- 
late, subacute to obtuse, obliquely pointed, the lower acuminate 
and blunt-pointed, 1 mm. long, 0.4 mm. wide ; leaf-cells as in Z. 
polycarpa. Macoun, Canadian Musci 5}}. 

Professor Macoun has kindly loaned me the duplicate of the 


type, collected at Sproat, Pass River, B. C., as well as other ma- 
terial from the same locality and referred to it. All the speci- 
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mens are destitute of fruit and are unquestionably but forms of Z. 

polycarpa, nearer however the var. pa/udosa than the type. It is 

retained as a variety from the fact that the sporophyte when found 

might possibly offer something distinctive entitling it to specific 

rank. 

3. LESKEA POLYCARPA PALUDOSA (Hedw.) Schimp. Syn. 486. 
1860. 

? Hypnum palustre Huds. Fl. Angl. 429. 1762. 

Leskea palustris Hedw. Descr. 4: 1. pl. 7. 1793. 

Leskea paludosa Hedw. Descr. 4: 115. 1797. 

Hypnum inundatum Dicks. Crypt. 4: 17. 1801. 

In dirty green, often blackish spreading tufts; stouter, more 
diffusely branched ; stems and branches longer, somewhat curved 
at tips : stem-leaves usually secund, distant, ovate-lanceolate, acute 
to obtuse, sometimes obliquely acuminate, up to 1.4 mm. long 
and 0.5 mm. wide ; median leaf-cells roundish quadrate, unipapil- 
late on both surfaces ; basal oblong-rectangular : capsule longer, 
often slightly bent or curved, reddish-brown with age. In wet 
places, sometimes submerged, about the base of trees and on 
rotten wood, rarely on stones. 

With the type, but less frequent ; more common in the north- 
west. North Dakota (Holzinger) ; Montana (Holzinger, Wil- 
liams); Idaho (ROll); Oregon (ROll) ; British Columbia 
(Macoun). 

European bryologists differ not a little in their treatment of Z. 
polycarpa and var. paludosa. The stouter forms of the former are 
often assigned to the latter, in fact distinguishing characters are 
wanting. It is evident that the extremes are so closely connected 
by intergrading forms that it is impossible to say just where Z. 
polycarpa ends and var. paludosa begins. 


4. Leskea arenicola sp. nov. 

Plants somewhat rigid, in loosely spreading tufts, pale yellow- 
ish green passing to reddish brown ; stems 2-5 cm. long, creep- 
ing, radiculose, pinnately branched ; branches simple, ascending, 
sometimes curved ; central strand small, distinct : paraphyllia mul- 
tiform, mostly linear-lanceolate : stem-leaves rigid, secund, 0.4— 
0.5 mm. wide, 0.8—1 mm. long, ovate to ovate-lanceolate, obliquely 
acuminate, acute to blunt-pointed, scarcely biplicate, margins usu- 
ally recurved at base, entire or sinuate-serrulate above, costa dis- 
appearing in the acumen; leaf-cells somewhat clear, stoutly uni- 
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papillate on under surface, usually smooth on upper alar ; cells 
quadrate, in 5 or 6 rows; median oval-rhombic to oblong-fusi- 
form, 7—9 wide, about twice as long ; branch-leaves broadly lan- 
ceolate, scarcely secund, 0.25-0.35 mm. wide, 0.5—0.7 mm. long: 
monoicous : perichetial bracts appressed, plicate, costate, long and 
narrowly acuminate, entire or serrulate above ; pedicel 1.5 cm. 
long, grooved, twisted to the left below, to the right above, 
curved, reddish ; capsule oblong-cylindric, curved, tapering at 
base, wrinkled when dry ; urn about 2 mm. long, 0.6 mm. wide ; 
exothecial cells oblong-linear, thick-walled ; annulus broad, 2-3 
rows of cells; teeth lanceolate-linear, 0.6-0.7 mm. long, 0.03 
mm. wide, yellowish below, pale above, densely papillose, divi- 
sural line faint, ventral surface strongly lamellate ; endostomial 
band yellowish, papillose, about one seventh the length of the 
teeth ; segments as long as teeth, split, scarcely open on the keel ; 
cilia rudimentary ; operculum whitish, subshining, narrowly conic, 
about one half as long as the urn; calyptra cucullate; spores 
smooth, 10-13 #, mature in early summer. On the base of trees, 
rarely on decaying wood, in sandy places. (PLATE 15, FIGS. I-13.) 
Type LocaLity: Delaware; collected by Mr. A. Commons, 
June 9, 1894; type in the New York Botanical Garden. 
DisrrisuTion: From Maine southward along the coast to 
Virginia and northward and westward to Minnesota and Dakota. 
Maine (Merrill) ; New York (Maxon, Grout); New Jersey (Best) ; 
Delaware (Commons); Maryland (Smith, Holzinger); Virginia 
(Vail and Britton); Ohio (Lesquereux); North Dakota (Hol- 
zinger); Minnesota (Holzinger). 
ExsiccaTaE: S. & L. Musc. Bor. Am. 24} and 365 as L. o@- 
scura; Ren. & Card. Muse. Am. Sept. 792’ as L. polycarpa forma. 
My first acquaintance with LZ. arenicola was in 1892 while col- 
lecting in the New Jersey pine-barrens. Recognizing its distinct- 
ness as a species specimens of it were distributed under this name. 
Subsequently, however, while examining the collection of the New 
York Botanical Garden, the same species was found under the 
name of Z. Donnell, having been collected in Maryland by Mr. 
J. Donnell Smith and so named by Austin. The type being in a 
poor condition, with only fragments of peristomes and no opercula, 
it was thought best to discard Austin’s manuscript name and use 


a new type as well as a new name. 
L. arenicola is readily distinguished from all other species of 
Luleskea by its curved capsules, longer teeth and segments, longer 
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and narrower opercula and by its rhombic, elongated leaf-cells. 
In its general appearance it resembles some forms of L. polycarpa 
pa/udosa, from which it is however easily separated by the char- 
acters just named. When once understood it will probably be 
found more common than here indicated. 


5. LESKEA GRACILESCENS Hedw. Spec. Musc. 222. p/. 56, f. 8-73. 

1801. 

Leskea titermedia olim mihi. 

In intricate spreading tufts, pale to dark green passing to red- 
dish-brown or blackish ; stems 2-4 cm. long, creeping, radiculose, 
pinnately branched ; central strand rudimentary or none ; branches 
simple, erect, often subjulaceous: paraphyllia few, lanceolate, 
rarely none: stem-leaves appressed-imbricated when dry, erect- 
spreading when moist, 0.4-0.5 mm. wide, 0.65-0.9 mm. long, 
ovate, gradually acute, obtuse or blunt-pointed, straight, lightly 
biplicate, margins entire, often more or less revolute, costa sub- 
percurrent ; branch-leaves similar, not plicate ; leaf-cells somewhat 
uniform, unipapillate on lower surface, usually smooth on upper ; 
median quadrate-hexagonal, 8-10 # broad; alar and basal quad- 
rate; apical roundish : monoicous : perichetial bracts erect, striate, 
blunt, inner subvaginant, costate ; pedicel 8-10 mm. long; cap- 
sule erect, oblong-cylindric, tapering at base, substriate and red- 
dish when empty ; urn 1.5—2 mm. long, 0.6 mm. wide; exothe- 
cial cells oblong, a few rows of roundish cells about the mouth ; 
annulus of two rows of cells, deciduous ; teeth whitish, lanceolate- 
linear, divisural line faint, lamellate, 0.35-0.45 mm. long; endo- 
stomial band about one quarter the length of the teeth ; segments 
linear, usually shorter than the teeth, carinate, open, sometimes 
poorly developed and unequal ; cilia none; operculum conic, ob- 
tuse or acute ; calyptra smooth, cucullate ; spores smooth, 8-11 y, 
mature in early summer. On the base of trees, rotten wood, 
stones and the ground. 

Type Locatity: Pennsylvania; duplicate of type in the 
Academy of Natural Sciences of Philadelphia. * 


*M. Cardot, who has made a careful study of Hedwig’s types of American Mosses 
as found in Herb. Boissier, informs me that Z. gract/escens is not among them. In 
the Muhlenberg collection, now in possession of the Academy of Natural Sciences of 
Philadelphia, there are, however, a number of specimens so named, either positively or 
questionably, It is probable that one of these is a duplicate of the type, but which one 
can only be conjectured, since there are no indications pointing to this fact. These 
specimens, as also those of Z. odscura in the same collection, make it evident that 
Hedwig, after founding these species, failed to recognize their distinguishing characters, 
as nearly all of Muh'enberg’s later collections are named either ‘‘ Z. gracilescens ?”’ or 
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L. gracilescens is quite common and widely distributed, rang- 
ing through the Eastern, Middle, Northern and Western States, 
rare in Canada and in the Southern States and absent west of the 
Rocky Mountains. It differs from the closely related ZL. polycarpa 
by its smaller straight leaves which are shorter and comparatively 
broader, usually gradually acute and blunt-pointed, and by its 
shorter, often unequal segments. In some of its forms it ap- 
proaches ZL. polycarpa, in others L. obscura, without however fitting 
either as a variety. In general terms it may be said that all those 
doubtful forms that plainly do not belong to either of these species 
should be referred to Z. gracilescens, which moreover has priority 
over the last. 


6. LESKEA OBSCURA Hedw. Spec. Musc. 223. fl. 57. f. I-9. 
1801. 

Leskea obtusa Ren. & Card. Bot. Gaz. 1'7: 296. 1892. 

Leskea ? Cardott Kindb. Rev. Bryol. 22: 83. 1895. 

In loose, spreading tufts, rarely in mats, deep green to dark 
olive green, older parts rusty brown; stems prostrate, 3-5 cm. 
long, radiculose, sparingly branched ; central strand small, dis- 
tinct: paraphyllia few, lanceolate, or none: branches short, tumid, 
or elongated and slender: stem-leaves incurved-appressed when 
dry, patulous when moist, oblong-ovate, 0.4-0.6 mm. wide, 
o0.8-1.3 mm. long, straight or slightly curved, thickish, concave, 
subcarinate, asymmetric, margins plane, apex rounded-obtuse or 
subacute, entire or serrulate, costa disappearing below apex ; 
branch-leaves similar, more symmetric, obtuse, acute or short 
acuminate ; leaf-cells somewhat uniform, pluripapillate on lower 
surface with small papillae, papillose or nearly smooth on upper ; 
median cells quadrate-hexagonal, 8-10 wide; basal quadrate- 
oblong; apical smaller and roundish: monoicous: perichetial 
bracts erect, appressed, inner subvaginant, costate, blunt-pointed ; 
pedicel smooth, reddish, 1-1.5 cm. long ; capsule erect, straight, 
oblong-cylindric, thin-walled, yellowish, wrinkled and _ slightly 
contracted below mouth when dry; urn 1.75—2.25 mm. long, 
0.8 mm. wide; exothecial cells oblong-rectangular ; teeth linear- 
lanceolate, yellowish, papillose, lamellate, divisural line distinct 
below, faint above ; endostomial band yellowish, about one fifth 
the length of the teeth ; segments linear, densely papillose, more 
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L. obscura ?’’ In this connection it is worthy of note that Hedwig did not regard 
any of the Muhlenberg mosses as Z. folycarpa, with which, it is to be presumed, he 
was familiar. 
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or less open, shorter than the teeth ; annulus of two rows of cells ; 
operculum short-conic, obtuse or apiculate; spores smooth, 
11-14 #4, mature in early summer. On the base of trees or rot- 
ten wood; more rarely on stones or the ground in wet places. 
(PLATE 15, FIGS. 14-27.) 

Tyre Locatity: Pennsylvania ; type in Herb. Boissier. 

ExsiccaTtaE: Drumm. Musc. Amer. 705; Austin, Muse. 
Appalach. 270 ; Ren. & Card. Musc. Am. Sept. 793. 

ILLUSTRATIONS: Cardot, Bull. Herb. Boissier, '7: p/. 9. f. 4. 
Sulliv. Icon. Musc. f/. 77 is probably a form of ZL. gracilescens, 
as the margins of the stem-leaves are recurved. Dr. Robinson is 
unable to find the specimen in the Sullivant collection from which 
these drawings were made. 

L. obscura has about the same range as the preceding, except 
that it is more frequent southward. Not rarely it grows mixed 
with Axomodon attenuatus and A. obtusifolius, to both of which it 
bears a superficial resemblance. In drying the leaves commonly 
take on an ashen or plumbeous tint and the lower surface a finely 
granular appearance. In its typical form Z. odscura differs from L. 
polycarpa and L. gracilescens by its thicker, asymmetric, rounded- 
obtuse leaves, not plicate and with plane margins ; the segments 
moreover are stouter, more densely papillose and usually more 
open. Some difficulty may be experienced in discriminating be- 
tween this species and certain forms of L. polycarpa paludosa. The 
leaves, however, of the latter are usually longer, more or less 
secund and acuminate, obliquely and sometimes obtusely pointed, 
the leaf-cells unipapillate and the reddish-brown capsule longer, 
as also the segments. The most valuable character in differentiat- 
ing ZL. obscura from the preceding species is the thicker texture of 
the leaves, the cells of which are covered with minute papillae, 
resembling those of Axomodon attenuatus, but not so many, nor so 
distinct. * 





* We are indebted to M. Cardot for having first called our attention to the distin- 
guishing characters, at least in part, of Z. obscura. In his valuable ‘* Revision des 
types d’ Hedwig et de Schwaegrichen ’’( Bull. Herb. Boissier, 7 : 348) we are told 
that there are two series of specimens on the sheet of the type of this species, named 
respectively ‘‘ a. arborea’? and *“ é, terrestris’’; that the latter is the one to which 
Hedwig’s description applies and that the former is Z. polycarpa. On fi. 9, f. ¢ of this 
“ Revision ’’ (1. c.) are drawings of two leaves taken from the ‘‘ ardorea’’ series. As 
far as it is possible to determine, these are identical with the leaves of Z, gracilescens 
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7. LESKEA MICROCARPA W. P. Schimper, in Sulliv. Musci and Hepa- 

ticae of the U.S. 59. 1856. 

Plants smallest of the genus, in thin spreading tufts, yellowish 
green to dark green; stems 1-3 cm. long, creeping, radiculose, 
subpinnately branched; central strand minute or none: para- 
phyllia few, small, lanceolate: stem-leaves somewhat rigid, ap- 
pressed when dry, spreading when moist, 0.3-0.4 mm. wide, 
0.4-0.55 mm. long, ovate, subcordate, more or less narrowly 
long-acuminate, entire, basal margins revolute, costa subpercur- 
rent, rough below; branch-leaves erect-spreading, acute to nar- 
rowly acuminate, 0.2-0.25 mm. wide, 0.3—0.35 mm. long, some- 
times smaller ; leaf-cells small, angular, papillose on lower surface, 
usually smooth on upper ; median cells quadrate-hexagonal, irreg 
ular, often indistinct, 5-7 “ wide: alar oval-quadrate in about 6 
rows: monoicous: perichetial bracts somewhat loose, erect or 
spreading at tips, long and narrowly acuminate, costate ; pedicel 
smooth, erect, 5-7 mm. high ; capsule erect, oval-oblong, reddish- 
brown, shining; urn about 1.5 mm. long and 0.6 mm. wide; 
exothecial cells large, irregular} rather thick-walled, roundish 
ovate-oblong, about 4 rows of smaller, oval, reddish cells about 
the mouth; teeth fragile, whitish, papillose, linear-lanceolate, 
0.25 mm. long, confluent at the somewhat broadened base, not 
markedly bulging when dry, dorsal line faint or none ; endosto- 
mial band thin, whitish, about 0.07 mm. broad; segments short, 
often rudimentary ; annulus narrow, one to two rows of cells; 
operculum conic, short-beaked ; spores slightly roughened, 9-13 4 
wide, mature in spring. On roots of trees, rotten wood, rarely 
on the ground. (PLATE 15, Fics. 28-40.) 

Type LocaLity: probably Alabama. 

Distripution: Florida (Langlois, Rapp) ;° Alabama (Mohr, 
Earle & Baker); Louisiana (Langlois); Texas (Boll, Thomson, 
Wright). A specimen in the Gray Herbarium, Harvard Univer- 
sity, from Natchez, but without name of collector. 

ExsiccATAE: Drumm. Musc. Amer. (S. States) 89 as Z. 
nervosa; Sullivant, Musc. Allegh. 67 as ZL. polycarpa ; Sullivant, 
Muse. Allegh. 69 as LZ. nervosa ; Ren. & Card. Musc. Amer. Sept. 
194 as L, gracilescens ; Langlois, Fl. Ludov. 2/6. 
as found in the Muhlenberg collection. It would therefore appear quite probable that 
the moss to which Hedwig gave this name is the same that M. Cardot has referred to 
L. polycarpa. But Renauld & Cardot in their Musci Americae Septentrionalis Exsic- 
cati no. 294, for reasons best known to themselves, have applied this name to a moss 
that belongs exclusively to the southern states, Z. mécrocarpa Sch., which in all prob- 


ability Hledwig never saw and which is quite different from his Z. yraci/escens. 
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The characters of Z. muicrocarpa are fairly constant, except 
the acumination of the leaves, which varies considerably. In 
Musc. Allegh. xo. 69, taken as the type, the leaves are rather long 
and narrowly acuminate, in this respect resembling Z. nervosa ; 
but in the ordinary forms of the species they are shorter acumi- 
nate, not rarely gradually acute, sometimes even blunt-pointed or 
obtuse. JL. microcarpa differs from L. nervosa in being monoicous, 
leaves papillose, costa rough on lower surface and exothecial cells 
roundish oblong. Its distinguishing characters are its small 
angular leaf-cells and its rough costa. 


8. LESKEA NERVOSA (Schwagr.) Myrin, Coroll. Fl. Upsal. 52. 
1834. Bry. Eur. fasc. 44 and 45 Mon. 4. f/. 3. 1850. 
Pterogonium nervosum Schwagr. Suppl. 1': 102. 1811. 
Anomodon rigidulus Kindb. Laubm. Schwed. u. Norw. 11. 
1883. 

Anomodon subrigidulus Kindb. Eur. and N. Am. Bry. 11. 
1896.* 

In thin appressed tufts, pale green to dark green, older parts 
rusty brown or black; stems creeping, 4-7 cm. long, radiculose, 
not paraphyllose, pinnately branched ; branches simple, ascend- 
ing, sometimes branched ; central strand small, distinct: stem- 
leaves broadly ovate, subcordate, slightly decurrent, abruptly 
long-acuminate, 0.35-0.5 mm. wide, 0.8—1.3 mm. long ; acumen 
narrowly lanceolate-linear, more or less recurved, margins plane, 
subsinuate ; body concave (subcochleariform), biplicate, margins 
sometimes recurved on one or both sides ; costa subpercurrent, 
narrow, scarcely tapering; branch-leaves narrow, rigid, erect- 
spreading, 0.2—0.3 mm. wide, 0.6—0.9 mm. long ; leaf-cells smooth 
or scarcely papillose, somewhat uniform ; median cells oval-hex- 
agonal to oval-oblong, 7-9 x 8-12; alar quadrate to trans- 
versely oval in 5 or 6 rows, extending well up the margins and 
becoming roundish: dioicous: perichetial bracts long and _nar- 
rowly acuminate, inner erect, subvaginant, slightly costate ; pedi- 
cel smooth, 10-12 mm. long; capsule erect, subcylindric, 
brownish, wrinkled when dry ; urn 2.2 mm. long, 0.7 mm. wide ; 
exothecial cells oblong, several rows about mouth roundish hex- 
agonal, thick-walled ; teeth erect, confluent at base, linear-lanceo- 
late, yee, margined, dorsal surface finely striate, divisural 


* For a more muded synonymy of this species as ol as the others of this 
Revision the reader is referrred to Limpricht’s ** Die Laubmoose’’ and Braithwaite’s 
‘* British Moss-Flora.’’ 
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line zigzag, ventral surface lamellate ; endostomial band adherent 
to the columella, narrow, about one fourth the length of the teeth ; 
segments irregular, unequal, sometimes rudimentary ; annulus of 
two rows of cells, deciduous in pieces ; operculum conic, obliquely 
short-beaked ; calyptra cucullate, reaching the base of capsule ; 
spores roughened, 12-15 #4, mature insummer. About the base of 
trees, rarely on rotten wood or stones. (PLATE 16, Fics. 41-54.) 

Type LOcALITy: Germany. 

DisrrisuTion : From Labrador to British Columbia, south- 
ward to Pennsylvania (Burnett) and Colorado (Holzinger). Usually 
sterile in the United States; fruiting in Smuggler’s Notch, Ver- 
mont (Mrs. Britton); frequently fertile in British America 
(Macoun). 

ExsiccaTaE: Austin, Musc. Appalach. 277 ; Macoun, Canad. 
Muse. 252. 

As with all widely distributed species, Z. xervosa is somewhat 
variable. Depauperate growths with flagelliform branchlets and 
rudimentary leaves are common. Small heads or spikes of bulbils 
(gemmae), usually borne on the distal ends of stems and branches, 
are present in most specimens whether fruiting or not. L. du/bifera 
Brid. is a sterile form with bulbils. In the absence of other dis- 
tinguishing characters, Bridel’s species seems scarcely worthy of 
varietal rank, much less specific. Brownish septate brood-bodies 
(propagula) are occasionally found on the leaves of this species. 


g. Leskea nervosa nigrescens (Kindb. ). 


Leskea nigrescens Kindb. Bull. Torrey Club, 16: 97. 1889. 
Leskea nervosa var. flagellifera Kindb. Ottawa Nat. 4: 62. 
1890. 


Anomodon heteroideus Kindb.; Macoun, Cat. Can. P. 6: 62. 
1890; Eur. & N. Am. Bry. 12. 1896. 


In intricate tufts or mats, dirty yellowish green to dark green 
or black; stems 2-3 cm. long, creeping, scarcely radiculose, 
defoliate or with distant ovate narrowly acuminate recurved leaves, 
irregularly branched ; branches usually few, short, ascending with 
numerous flagelliform branchlets, commonly bearing bulbils at 
their tips: branch-leaves as in type but smaller, 0.2-0.3 mm. 
wide, 0.4-0.6 mm. long; leaf-cells quadrate-hexagonal, smooth 
or slightly papillose, 6-8 » wide ; leaves of branchlets rudimentary, 
scarcely costate: sterile. On the base of trees, sometimes on 
stones and rocks; with the type but less common ; Canad. Musc. 


395: 
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In nearly all specimens of this variety leaves from either stems 
or branches may be found sufficiently developed to show that they 
are identical with those of Z. xervosa, proving conclusively that 
var. nigrescens is only a retrograde form of this species. Moreover 
tufts are often made up of both plants growing together, the one 
bearing bulbils in small heads, the other a few on flagellate branch- 
lets. While these organs are usually sessile when in compact 
clusters, they sometimes appear on short flagellate stems, thus 
constituting a transitional form between those of the type and those 
of var. nigrescens. Such was conspicuously the case with a speci- 
men from Vermont (Dr. Grout). 


10. LESKEA DENTICULATA Sullivant, Musci Alleghen. No. 62. 

1845; Mosses of the U.S. 59. 1856. 

Hypnum fabrontacfolium C. Mill. Syn. 2: 271. 1851. 

Plants small, in depressed tufts, pale green, soft, somewhat 
silky ; stems prostrate, 2-4 cm. long, sparingly radiculose, 
irregularly branched, without central strand or paraphyllia ; stems 
and branches flattened when moist, sometimes subjulaceous when 
dry : stem-leaves close, erect-spreading, concave, subdecurrent, 
ovate, somewhat abruptly and narrowly acuminate, 0.5-0.7 mm. 
long, 0.3-0.4 mm. wide, ecostate, rarely with diverging striae ; 
margins plane, minutely papillose-denticulate ; branch-leaves 
smaller, more gradually acuminate, 0.3-0.4 mm. long, 0.2-0.3 
mm. wide ; leaf-cells somewhat uniform, primordial utricle usually 
distinct, unipapillate on lower surface ; median cells oval-oblong 
to sublinear-rhomboidal, 6-8 # wide, two to four times as long, 
rarely longer and subvermicular; alar quadrate, thick-walled, 
passing abruptly to the median; marginal curvilinear, in a single 
row; cells of branch-leaves shorter, oval-rhombic to oblong: 
dioicous : pedicel smooth, 4-8 mm. long ; capsule oval-oblong, 
suberect ; teeth linear-lanceolate, long-pointed; endostomial 
band ?; segments nearly as long and as broad as teeth, carinate, 
cleft between the joints; cilia none; annulus none; operculum 
rostellate from a broad highly convex or conical base; calyptra 
cucullate ; spores ?, mature? On base of trees, rarely on rocks ; 
seldom fruiting ; sometimes flagelliferous. 

Type Locatity: Balsam Mt., N. C.; type in the Gray Her- 
barium, Harvard University. 

DisTRIBUTION: From New York (Austin) westward to Indi- 
ana (Haines) and southward to Florida (J. D. Smith); New 


Jersey (Austin); Pennsylvania (Burnett); Ohio (Biddlecome) ; 
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Virginia (Vail and Britton); North Carolina (Sullivant) ; Georgia 
(Harper); Alabama (Mohr); Louisiana (Langlois). 

ExsiccATAE: Drumm. Musc. Am. (S. States) 86 as Pterogonium 
filiforme, var.?; Austin, Muse. Appalach. 267; S. & L. Muse. 
Bor.-Amer., ed. 1, 245 5 ed. 2, 347, Ren. & Card., Musc. Amer. 
Sept. 35. 

ILLUSTRATION: Sulliv. Icon. Musc. f/. 79. 

As good fruiting material of Z. denticu/ata was not at hand, the 
somewhat imperfect description of the sporophyte was taken from 
Sullivant’s Icones Muscorum. The generic position of this species 
is Open to question, as indicated by Sullivant in Mosses of the 
United States. The leaves in shape and areolation resemble those 
of the /aérentae. The papillae on their dorsal surfaces appear to 
have escaped Sullivant’s notice. It is quite probable that when 
better understood Z. dexticulata will be assigned to some other 


genus, 


11. Leskea Williamsi sp. nov. 


Plants quite small, in spreading subshining tufts, pale yellow 
to golden brown; stems slender, creeping, radiculose, pinnately 
branched, 2-4 cm. long; central strand none; branches ascend- 
ing, simple or with flagellate branchlets : lower stem-leaves decol- 
orate, roundish ovate, abruptly acuminate, costa short, nearly 
obsolete ; upper stem-leaves appressed when dry, erect-spreading 
when moist, straight or subsecund, entire or serrulate above, ovate- 
lanceolate, acuminate, acumen about as long as the concave 
biplicate body, 0.25-0.35 mm. wide, 0.4-—0.5 mm. long; mar- 
gins recurved below or plane all around ; costa short, thin, simple 
or bifid, scarcely reaching the middle ; branch-leaves smaller, 0.1 5— 
0.20 mm. wide, 0.25-0.4 mm. long; leaf-cells smooth, clear ; 
median linear-rhomboidal to fusiform, subvermicular, about 6 4 
wide, 3-5 times as long; alar quadrate to transversely oval, in 
about 4 rows, extending well up the margins and passing to oval- 
oblong: dioicous: perichetial bracts oblong-lanceolate, acumi- 
nate, striate-plicate, inner subvaginant ; pedicel smooth, flexuous, 
about I cm. long; capsule straight, erect or inclined, oblong- 
subcylindric, tapering at base; urn 2 mm. long, 0.7 mm, wide, 
brownish ; teeth reddish, incurved when dry, lanceolate, confluent 
at base, finely striate below, rugulose above, divisural line distinct, 
ventral surface lamellose ; endostomial band strongly reticulated, 
about one fourth the length of the teeth; segments narrow, con- 
cave-keeled, hiant, about as long as teeth; cilia none; annulus of 
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two rows of pellucid cells, shed with the operculum ; operculum 
conic, straight or obliquely beaked ; calyptra cucullate, reaching 
to the base of the capsule ; spores smooth, 10-13 wide, mature 
insummer. On rocks and rotten wood. (PLATE 16, FIGS. 55—68.) 

Type Locatrry: Montana; type collected by Mr. R. S. 
Williams, on Tenderfoot or Belt Mountains, Sept. 9, 1891 ; now 
in the Herbarium of the New York Botanical Garden; also col- 
lected by Mr. Williams at Columbia Falls, Mont., and by Prof. 
Holzinger in Minnesota. 

In general appearance ZL. [Vi//iamsi resembles the smaller 
forms of L. tectorum, from which it differs, however, by its nar- 
rower, longer acuminate, often serrate leaves, its longer median 
cells, its broader, strongly reticulated endostome and its striate- 
plicate perichetial bracts. Named in honor of my friend Mr. R. 
S. Williams. 


12. Leskea Williamsi filamentosa var. nov. 

In thin loosely spreading or somewhat intricate tufts, pale 
green passing to yellowish green or reddish brown; stems pros- 
trate, defoliate or with a few rudimentary leaves, sparingly 
branched ; branches filiform, diffusely spreading, 2-5 cm. long ; 


db? 
branchlets flagellate, brittle, broken when dry: larger branch- 


leaves narrowly ovate-lanceolate, long-acuminate, erect, not 
plicate, entire or serrulate above, 0.15-0.2 mm. wide, 0.3—0.5 mm. 
long ; costa thin, commonly marked by 3 or 4 rows of enlarged 
cells, disappearing below the middle ; leaf-cells smooth, clear, not 
uniform ; median cells oval-rhombic to linear-rhomboidal, 2-4 
times as long as wide; alar quadrate, in 3 or 4 rows; leaves of 
branchlets similar, smaller, sometimes rudimentary : sterile. 

Type of variety collected by Mr. L. F. Anderson on rocks near 
Lahoon, Idaho. Drummond’s Musci Americana 2/9, in part ; 
Brandegee’s Mosses of Southern Colorado 38. 

This delicate little moss appears to have been a standing puzzle 
for several years. It was found in some of the sets of Drum- 
mond’s Musci Americana wo. 279, but not in all, and was dis- 
tributed as Hypnum catenulatum. Some of the other sets of this 
number, but not all, contained Heterecladium heteroptertoides files- 
ces, a moss it closely resembles, but which differs in being papil- 
lose. Some years ago Mr. Gepp sent me from the Natural History 
Museum in London a portion of one set of Drummond's 279 
bearing the name of //ypuum graveolens Wils. It therefore 
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appears that so good an authority as Wilson had discovered that 
the moss in question was not Leskea catenulata (Brid.). Subse- 
quently Mrs. Britton gave me some specimens of Brandegee’s xo. 
38 which I named /feterocladium heteropterum fallax Milde?. A 
careful study of Drummond’s 279 and Brandegee’s 38 made it 
obvious that we had to deal with an attenuated form of some species 
which under more favorable conditions grew better developed. 


(3. LesKEA TECTORUM (A. Braun) Lindb. Bot. Notis. 1865: 73. 
1865. 
Pterogonium tectorum A. Braun; Brid. Bryol. Univ. 2: 582. 
1827. 
Leskea Wollet Austin, Bull. Torrey Club, 5: 28. 1874. 
Pseudoleskea malacoclada C. M. & K.; Macoun, Cat. Can. Pl. 
6.182. 1892. 

Plants smal], in rather dense subshining tufts or mats, deep 
green passing to reddish brown or black; stems prostrate, 2-5 
cm. long, radiculose, pinnately branched; branches ascending, 
short, simple, sometimes with flagellate branchlets, sharply pointed 
when dry; central strand small, distinct : paraphyllia few, lanceo- 
late, sometimes none: lower stem-leaves broadly ovate, abruptly 
and narrowly acuminate, acumen spreading or recurved ; upper 
stem-leaves subdecurrent, ovate, abruptly acuminate, acumen 
shorter than the concave scarcely plicate body; margins entire, 
plane or recurved on one or both sides below ; branch-leaves 
ovate, abruptly or gradually acuminate, margins plane, entire, costa 
short, simple, sometimes forking, rarely none ; leaf-cells somewhat 
uniform, smooth, clear, thin-walled; median cells oval-oblong to 
oblong-rhomboidal, rounded at both ends, 9-12 4% wide, 1 4-3 
times as long; alar transversely compressed in 5-7 rows ; upper 
rhombic-oval or roundish : dioicous : [ perichetial bracts erect, long- 
acuminate, the inner shorter, blunt-pointed and coarsely serrate at 
point : pedicel purple, 1.5 cm. long, curved at base ; capsule cylindric, 
somewhat curved, reddish brown; urn 2.7 mm. long, 0.75 mm. 
wide ; exothecial cells rectangular, somewhat elongated ; annulus 
of two rows of cubical cells, separating from the operculum ; teeth 
lanceolate, yellowish, thinly margined, divisural line straight, 
inner surface lamellose ; endostomial band yellowish, one sixth the 
length of the teeth ; segments about as long as the teeth, narrow, 
constricted at the joints, keeled, not hiant ; cilia none or rudimen- 
tary; spores 10-14 #, brownish, smooth, maturing in August. ] * 
(PLArEe 16, FIGS. 69-76.) 


* Abstracted from Limpricht’s Die Laubmoose, 2: 271; described from fruiting 
specimens collected by E. Ryan in Norway, the only fruiting locality known. 
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On rocks, rotton wood and bases of trees. (In Europe com- 
monly found on roofs, slate, tile or wood.) 

TYPE LOCALITY : Germany. 

DisTRIBUTION: From Lake Superior (Wolle, Macoun) west- 
ward to British Columbia (Macoun) and northward to the Yukon 
(Williams); Colorado (Blake & Holzinger); Minnesota (Holz- 
inger). 

ILLUSTRATION : Husnot, Musc. Gal. p/. 86. 

Widely distributed and quite variable, Z. fectorum is usually 
easily recognized when once understood. Its leaf-cells, broad, 
plump, rounded, glassy, furnish its most distinctive character. Its 
leaves are quite like those of Amélystegium adnatum but somewhat 
smaller. This differs, however, in having its leaf-cells longer and 
narrower, especially in the upper part of the leaves, so that no 
difficulty need be experienced in discriminating between the two 
species. The closely allied European Leskea catenulata (Schwagr.) 
Brid., undoubted specimens of which have not as yet been re- 
ported from North America, may be known by its narrower, 
longer and thicker costa, usually reaching the middle and not 
forking, and by its thick-walled leaf-cells. 

The type of Z. Wol/e? Aust. has been compared with European 
specimens of ZL. ¢ectorum, with the result of finding them nearly or 
quite identical. While the median leaf-cells are slightly longer, 
sometimes more rhomboidal than in the ordinary forms of this 
species, the same variations occur in foreign specimens. The 
cotype of Pseudoleskea malacoclada C. M. & K., through the kind- 
nese of Prof. Macoun, has likewise been seen and carefully exam- 
ined. Although it is slightly stouter and the basal margins of 
the leaves are more commonly recurved, it differs in none of the 
essentials from the specific type of Z. fectorum. 


14. Leskea tectorum flagellifera var. nov. 


In somewhat dense compact tufts, pale green to yellowish- 
brown ; stems prostrate, pinnately branched ; branches filiform 
with numerous flagellate deciduous branchlets; stems defoliate, 
rarely with rudimentary leaves ; branch-leaves as in type but usually 
much smaller: leaf-cells smooth, clear, oval-rhombic ; leaves of 
branchlets very small, 0.05-0.1 mm. wide, 0.1-0.2 mm. long. 
Differs from ZL. Willamsi filamentosa by its entire leaves and 
larger leaf-cells. Type of variety collected by Mr. R. S. Williams 
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at Columbia Falls, Montana, Sept. 5, 1895; found also by 
Professor Holzinger in Minnesota. It usually grows on rocks 
and rotten wood. 

The North American //eteroleskeae differ from the European 
by being usually more markedly proliferous. The somewhat 
dense tufts of var. flagellifera are mostly flagellate branchlets 
which when dry readily separate from their attachments. By 
soaking these tufts and dissecting out the stems and branches 
leaves may usually be found sufficiently developed to make pos- 
sible the identification of the plants. 

15. LESKEA CYRTOPHYLLA Kindb. in Macoun, Cat. Can. Pl. 6: 
169. 1892. 

Plants very small, in rather compact tufts, deep green to rusty 
brown; stems I-2 cm. long, prostrate, scarcely radiculose, irregu- 
larly branched ; branches erect, simple or with flagellate branch- 
lets: paraphyllia usually none : stem-leaves somewhat spreading, 
roundish ovate, concave, broadly inserted, 0.3—o0.4 mm. wide, 0.4- 
0.5 mm. long, abruptly acuminate, acumen usually sharp-pointed ; 
costa short, thin, usually forking ; margins entire, sometimes re- 
curved below; branch-leaves roundish-ovate, rather gradually 
acute or short-acuminate, often blunt-pointed, 0.2—0.25 mm. wide, 
0.25-0.3 mm. long ; leaf-cells rounded or angular, not uniform, 
somewhat clear, with usually a small flat subcentral papilla on 
each surface ; median cells oval-rhombic, 9-13 # wide, 12-16 4 
long ; alar transversely compressed, in 5—7 rows: apparently dioi- 
cous : capsules not seen. On rocks and stones. 

Type LocaLity: Canada; type collected by Prof. John 
Macoun, July 10, 1884, on rocks on islands in Lake Nepigon; 
now in the museum of the Geological Survey of Canada. 

Leskea cyrtophylla is closely related to ZL. tectorum, differing 
from this species more especially by being somewhat papillose. 
It may be regarded as a transitional form connecting LZ. fectorum 
with //eterocladium papillosum Lindb. (An authentic specimen of 
the latter has been seen through the kindness of Professor Holz- 
inger and Mr. Harald Lindberg.) The type of Z. cyrtophylla is 
flagellate and depauperate. Much better material of apparently 
the same has been collected in Colorado and Minnesota by Pro- 
fessor Holzinger. 


ROSEMONT, N. J. 
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Explanation of Plates 
PLATE 15 


Leskea arenicola 


1. Plant, natural size. 
2, 3. Outlines of stem-leaves. 44 
4, 5. Outlines of branch-leaves. 44. 
6. Apex of stem leaf. 170 
7. Median cells of leaf. % 300 
$. Cross-section of stem. 235 
9. Perichetial bud. K 7%. 
10. Inner perichetial bract. IS 
11. Capsule. 9. 
12. Peristome (annulus of three rows ) < 100. 
13. Spores. 100. 
Leskea obscura 
14. Plant, natural size. 
15, 16. Outlines of stem-leaves. 44 
17. Outlines of branch-leaves. 44 
18. Apex of stem-leaf. 170 
19. Median cells from leaf. > 390 
20. Cross-section of stem. 235. 
21, 22. Perichetial buds. 7%. 
23. Inner perichetial bract. >< 18. 
24. Capsule. X 9. 
25. Peristome (annulus for the most part of two rows). 100. 
206 Spores 100. 
27. Longitudinal section through peristome. 130. 
Leskea microcarpa 
28. Plant, natural size. 
29. Outline of stem-leaf. « 44. 
30, 31, 32. Outlines of branch-leaves. 44. 
33- Apex of stem-leaf. 170. 
34. Median cells of leaf. 390. 
35. Cross-section of stem. 235 
36. Perichetial bud 7%. 
37. Inner perichetial bract Is 
38. Capsule. < 9. 
39 Peristome (annulus for the most part of one row). XX 100. 
40. Spores. < 100. 
PLATE 16 
Leskea nervosa 
41. Plant, natural size. 


42, 43. Outlines of stem-leaves. < 44. 


44, 


45. Outlines of branch-leaves. X 44. 
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Apex of stem-leaf. < 130. 
Median cells of leaf. x 310. 
Cross-section of leaf, I 30. 
Cross-section of stem. x 130. 
Perichetial bud. x 7%. 
Perichetial leaf. > 20, 
Capsule. 15%. 

Peristome. 1 30. 

Spores, 130. 


Leskea Williamsi 


Plant, natural size. 


57. Outlines of stem-leaves. 44. 

59, 60. Outlines of branch-leaves. 44. 
Apex of stem-leaf. >< 130. 

Median cells of leaf. 310. 
Cross-section of stem. I 30. 

Perichetial bud. 7%. 

Perichetial leaf. 20. 

Capsule. I5'>. 

Peristome. 130. 

Spores. 130. 


Leskea tectorum 
Plant, natural size. 


Outline of a portion of stem. 20. 
Outline of stem-leaf, x 44. 
Outline of branch-leaf. 44. 


Apex of stem-leaf. < 130. 
Median cells of leaf. 310. 
Cross-section of leaf. I 30. 
Cross-section of stem. 130. 
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New Species of Western Plants 


By ALIcE EastTwoop 


Zygadenus micranthus 


Bulb globose, clothed with brownish black outer coats, about 
1.5 cm. in diameter: stems slender, erect, 1-5 dm. high, scabrous, 
somewhat leafy: leaves falcate, the lowest more than half the 
height of the plant, striate, scabrous, the edges folded together, 
varying greatly in width in different plants: flowers white, small, 
I cm. or less in diameter, in a simple raceme or a panicle which 
branches at base: pedicels spreading horizontally like candelabra, 
filiform, 2-4 cm. long: lowest bracts foliaceous, the upper becom- 
ing much smaller, thin and white-membranous, all attenuate : 
perianth with outer divisions sessile, ovate, obtuse, 4.5 mm. long, 
3 mm. wide or less; inner divisions oblong, 6 mm.’ long or less, 
a little more than 2 mm. wide, the yellow claw about 1 mm. long 
and almost as broad; glands toothed, the teeth extending to the 
veins, concave on the inner side: stamens shorter than the petals, 
with rather thick filaments 4 mm. long; anthers cordate, 1.5 mm. 
long: pistils 1 cm. long, with the styles half the entire length: 
capsules becoming 12 mm. long, slightly narrowed at top, with 
styles persistent and erect: seeds 4.5 mm. long, irregular. 

This elegant species was collected by the author, near the end 
of May, 1902, on the road between Cahto and the Eel River, 
Mendocino County, California, also on Red Mountain, in the 
northern part of the same county, at about the same time. There 
are specimens also in the herbarium of the California Academy of 
Sciences from Snow Mountain, collected by Mr. T. S. Brandegee, 
the twenty-first of June, from which the description of the fruit is 
taken. 

Allium Hickmani 


Small, slender plants not more than 1.5 dm. high, often 2 
scapes from the same bulb or from 2 somewhat united bulbs ; 
outer coats of bulbs with a wavy, fissile reticulation somewhat 
similar to A. serratum, but the wavy lines less zigzag : leaves fili- 
form, longer than the scapes, 2 or 3, sheathing the stem at base 
below the surface of the ground: umbels generally with about 10 
flowers, on slender pedicels 5-10 mm. long; bracts transparent, 
membranous, united at base but generally splitting down on one 
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side, broadly ovate, mucronate, surpassing the pedicels: perianth 
white throughout or tinged or veined with rose-color, with all the 
divisions similar, ovate-lanceolate, acuminate, 5 mm. long, 2 mm. 
wide : stamens shorter than the divisions, the filaments narrow, flat, 
broadening towards the base and at the insertion extending the 
width of the division ; anthers small, white, 0.5 mm. long: ovary 
without crests: seeds black, rough. 

[his is common on the trail between Monterey and Pacific 
Grove, California, and was seen in but one locality. It has been 
considered a form of A. pexinsulare Lemmon by Marcus E. Jones 
(Contr. to Western Bot. 10: 86. 1902). While I have not seen the 
type of A. peninsulare, | do not believe it to be the same, for the 
description is that of a plant entirely different and the range far re- 
moved geographically. It is named in honor of Mr. J. B. Hick- 
man, who sent me the first specimens some years ago. The type 


was collected by the author, April 15, 1goo. 


Fritillaria Brandegei 


Bulb unknown: lower leaves wanting : stems apparently tall, 
stout, glabrous, obtusely ribbed : leaves in whorls of 5-9, lanceo- 
late, 7-g cm. long, 1-2 cm. wide, entire, obtuse: internodes a 
little shorter than the leaves : flowers about 7, on recurved, rather 
thick pedicels, 2 cm. long: bracts foliaceous, erect, diminishing 
upwards, 2-5 cm. long: perianth purplish, campanulate with 
obtuse base; divisions 2 cm. long, 4 mm. wide, oblong-lanceo- 
late, becoming involute and spreading, somewhat revolute from 
the base, obtuse and somewhat hooded at apex and with a tuft of 
silky hairs: nectaries obscure: filaments spotted with purple, 2 
mm. broad, 6 mm. long, acuminate ; anthers sagittate, 3-4 mm. 
long: ovary winged, truncate, 6 mm. long: style surpassing the 
stamens, I cm. long: stigma capitate, scarcely lobed. 

This is named in honor of T. S. Brandegee, who collected it 
at Coburn’s Mills, Tulare County, California. It differs from al] 
known species in the segments of the perianth, revolute from the 
base, and the broad filaments. The lobed stigma puts it into the 
group with /. pudica and F. pluriflora. 


Iris amabilis 


Kootstocks slender, sheathed with the bases of the leaves: 
stems simple, slender, erect, or, when tall, slightly geniculate, gla- 
brous, bright green: basal leaves short, chartaceous; cauline 
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leaves 2 or 3, the longest not extending to the flowers, narrow, 
1.5 dm. long, 4 mm. wide, the margin with a narrow, white, 
minutely serrulate edge: spathes 2-flowered, the largest bract 
scarcely reaching the tube of the perianth, acuminate, green, with 
white membranous margins, the longest about 8 cm. long, inner 
ones shorter, more membranous : flowers on pedicels 2.5 cm. long, 
longer than the 3-sided, linear-oblong ovary : tube of the perianth 
slender, cylindraceous, 3 cm. long, widening at the throat; stan- 
dards spatulate with broad claws longer than the blades and about 
half as wide, together 5 cm.; blade 1.5 cm. wide, pale cream or 
lilac-white, marked with lilac veins or dots, the central rib yellow 
except the upper three fourths of the blade ; falls pale lilac, lanceo- 
late, undulate, 5 cm. long, 1.5 cm. wide : style-branches 3 cm. long, 
with oblong crests 1 cm. long, the margins erosely dentate ; scale of 
the stigma broadly deltoid, obtuse: stamens with broad, subulate 
filaments, half as long as the anthers, wider at base, together more 
than 2cm.: fruit immature. 


This is closely related to /ris Douglasiana Herb. It is readily 
distinguished from any of the forms of that variable species by 
much narrower, paler green, very sharply attenuate leaves, and 
much longer and more slender calyx-tube. The flowers have a 
delicate perfume, and in this respect it differs from all other known 
species in California. 

This was collected by Mr. Charles W. Kitts, at Nevada City, 
California, May, 1902. The description was made from fresh ma- 
terial. 

Chorizanthe villosa 


Stems prostrate, spreading, forming loose mats 2—4 dm. in di- 
ameter, canescently villous throughout with fine, silky, upwardly- 
spreading hairs, the inflorescence glandular: leaves opposite, ob- 
long-spatulate, tapering to long margined petioles which broaden 
and are connate at base, the entire leaf 2-4 cm. long: cymes pedi- 
cellate, 2 or more together, rarely solitary at the ends of short 
branchlets, these scattered and alternate with a solitary flower in 
the opposite leaf-axil or at the base of the peduncle ; sometimes 
the solitary flower alone is present and is found at even the lowest 
leaf-axils : bracts at base of involucres linear, tipped with a stout 
straight spine which varies in length: involucres pale green, glan- 
dular as well as villous, pedicellate, urn-shaped but not constricted 
below the teeth, corrugated between the ribs, the alternate divis- 
ions stronger and tipped with a bristle; bristles unequal, one 
much longer than the rest, the others alternately shorter, glabrous 
at tip but villous below, rarely the longest bristle is uncinate at 
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tip, the others are invariably straight: perigonium with stipe-like 
base, tubular funnelform, with yellowish green glabrous tube and 
six obtuse, villous divisions about half as long as the tube, pale 
pink with darker midnerve, oblong, mucronate : anthers pale pink, 
exserted from the throat of the perigonium: akenes with mem- 
branous coat, margined or slightly winged on the angles. 

This is near C. pungens Benth., from which it differs in pubes- 
cence, involucres, spines, thick involute cartilaginous instead of 
membranous margins, corolla of different shape with narrower and 
more deeply cut lobes. 

The figure of the type of C. pungens as shown in Trans. Linn. 
Soc. 17: pl. 19 (2 a, 6, c, d, e), has been taken for comparison. 
This differs from C. pungens as it is understood by the authors of 
the present in having all the teeth of the involucre tipped with 
straight instead of uncinate bristles. 

Chorisanthe villosa grows on the sand-dunes at Bodega Point, 
Sonoma County, California, and blooms in the summer. 


Spraguea eximia 

Winter annual or biennial from a tap-root, with a rosulate 
cluster of leaves from the one or more crowns, glabrous through- 
out: radical leaves oblanceolate, tapering to margined petioles as 
long as the blades, together 1-3 cm., mucronate, entire or with | 
or 2 teeth on the sides; cauline leaves spatulate, bract-like or 
foliaceous, scattered, from 2 mm. to 1.5 cm. long: flowering stems 
reddish, 3-10 cm. or perhaps more in height, the scorpioid spikes 
in simple or compound umbels, sometimes with a second umbel 
below the main one; peduncles filiform, clothed with minute, 
white membranous bractlets, the involucre of larger, somewhat 
thicker bracts ; flowers crowded in short spikes at the ends of 
the peduncles, pediceis 1 mm. long: calyx rose-colored, mem- 
branous, broadly orbicular, 5 mm. or a little more in width, about 
4 mm. in length, emarginate at apex, reniform at base, thickened 
near the apex, with a greenish or reddish spot: petals 4, white, 
membranous, elliptical, acute at apex, 4 mm. long, 2 mm. wide, 
the white tips surpassing the calyx at or after anthesis: stamens 
3, not quite as long as the petals, the anthers white, elliptical : 
ovary sessile, ovate, white-membranous, showing the seeds within : 
style surpassing the petals ; stigma 2-lobed : seeds about six, orbic- 
ular, papillate. 

The short stamens separate this from S. wmdcllata Gray, to 


which it is allied, though differing also in other characters. 
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It was collected by Miss Agnes Bowman at Sulphur Banks, 
Lake County, California, May 18, 1901. It is a most beautiful 
plant, well worthy of cultivation. 


Silene grandis 


Stems many, knotted at the nodes, generally simple, 3-6 dm. 
high, growing in clumps from a thick, white, fleshy rootstock : 
radical leaves oblong-spatulate, acute, entire, somewhat fleshy, 
glandular and velvety-pubescent, with rather indistinct veins ; 
blade 5 cm. long, 2 cm. wide, tapering to a margined petiole 
equalling the blade in length and 3 mm. wide, sheathing the stem ; 
cauline leaves sessile by a connate-clasping base, oval to ovate, 
acute, 3-5 cm. long, 2-4 cm. wide, the chief veins distinct: 
flowers fascicled in the upper axils on peduncles as long as the 
calyx, very glandular-hairy : calyx inflated, campanulate, 12 mm. 
long, the 10 green ribs alternating with as many whitish furrows ; 
divisions 5, broad, triangular, with membranous and ciliate mar- 
gins: corolla greenish white, the petals with claws exserted from 
the calyx, 13 mm. long, tapering from a broad, membranously 
margined, spatulate upper part, 4 mm. wide, to a base 0.5 mm. 
wide ; blade with two deeply parted, obtusely laciniate divisions, 
6 mm. long, 4 mm. wide, with a tooth-like, narrow lobe almost 
at right angles and varying in length from 1-3 mm. ; appendages 
in the throat fan-shaped, crenate, 3 mm. long and about as wide: 
stamens in two sets, the longer equalling the corolla-appendages, 
the shorter a little surpassing the styles ; anthers brown ; filaments 
filiform: ovary, petals and stamens on a disk surmounted by a 
yellow ring: styles 8 mm. long, glabrous except the glandular- 
hairy stigmatic surface: ovary glabrous. 

This interesting but unattractive S7/exe grows on the sides of 
the promontory at Bodega Point, Sonoma County, California, 
looking towards the south and west. On the south side it is twice 
as tall as on the side where it endures the force of the west wind. 
It is also more abundant and in every way more luxuriant. It is 
probably quite local but may be found elsewhere on the coast. It 


is in bloom almost throughout the spring and summer. 


Eschscholtzia dolichocarpa 


Annual, leaves mostly radical, the flowers terminating long, 
subscapose peduncles, glabrous throughout except for a pecu- 
liar pubescence of tentacle-like hairs on the bases of stems 
and leaves : leaves pinnately dissected with the divisions narrow, 
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petioles twice as long as the blades, together 8 cm.: peduncles 
stout, some 3 dm. tall: torus with membranous inner rim, the 
outer very narrow, revolute : buds acuminate, 2 cm. long, covered 
by a thin calyx: corolla yellow, the cuneate-obovate petals 
3.5 cm. wide, 4 cm. long: pod stout, 1-1.5 dm. long, strongly 
ribbed like the peduncle of which it seems a prolongation : seeds 
obovoid or rhomboid. 

This was collected by Mr. R. A. Plaskett at Willow Creek, 
near Point Gorda in the Santa Lucia Mountains, Monterey County, 
California, April 8, 1898, being no. 84 of his collection. 

It is readily distinguished from allied species by the large 
flowers and remarkable pods and peduncles. 


Eschscholtzia urceolata 


Annual, many-stemmed, 1-2 dm. high, glaucous and glabrous 
except for a scattered pubescence of peculiar tentacle-like hairs, 
generally on the young growth, the lower part of the stems and 
leaves and the buds: leaves shorter than the scapose peduncles, 
with the slender petiole generally surpassing the pinnately tri- 
sected blade, together 3-8 cm. long, the ultimate divisions linear, 
obtuse or rarely mucronate, 2-5 mm. long: earliest flowers on 
long stout, ribbed, scapose peduncles, 1-1.5 dm. long, the later 
ones on leafy stems : buds drooping : calyx thin, ovate, about 1.5 
cm. long, obtuse, sometimes glabrous : corolla yellow, the cuneate- 
obovate petals 2.5 cm. long, and almost as wide at the top: 
stamens about 1 cm. long, the filaments somewhat shorter than 
the narrowly linear anthers : styles 4, varying in length, minutely 
papillate : pod stout, ribbed, acuminate, about 6 cm. long: recep- 
tacle urceolate, 7 mm. long, the outer rim lacking, the inner white, 
membranous, erect. 

This beautiful species was collected by the author on the white 
hills separating the valley of the Cuyama from the Carisa Plains 
on the boundary between Santa Barbara and San Luis Obispo 
Counties, California, May 2, 1896. 

It is related to £. hypecoides Benth., but is distinctly differ- 
entiated from that and other allied species by the peculiar shape 
of the torus. 

Arabis McDonaldiana 


Stems many, 5 mm. to 2 cm. high, from a branched caudex, 
forming mats, slender, glabrous : leaves rosulate at base, spatulate, 
repandly toothed, the few teeth sometimes bristle-tipped ; blades 
5-10 mm. long on margined petioles as long or longer, broaden- 
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ing at base and imbricated: cauline leaves few, 5 mm. long, from 
spatulate to narrowly oblong, obtuse, sessile, appressed to the 
stem, entire or with obtuse teeth: flowers corymbose, fragrant : 
sepals greenish or purplish black, two narrowly oblong, obtuse, 4 
mm. long, I-1.5 mm. wide, the other two broader, spurred at 
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Arabis McDonaldiana. A, petal. &, inner sepals. C, outer sepals. 


base, membranously margined : petals crimson, oblanceolate, taper- 
ing to the base with the distinction between blade and claw not 
evident, truncate or obtuse at apex, g mm. long, about 3 mm. 
broad: stamens with ribbon-like filaments, the longest as long as 
the sepals; anthers narrowly oblong, yellow, 1.5 mm. long: 
siliques 3-4 cm. long, erect-spreading, becoming racemose with 
pedicels 1 cm. long: style 1 mm. long. 

This beautiful and fragrant Aradis was collected by the author 
in the northern part of Mendocino County, California, on Red 
Mountain, May 26, 1902. It is named in honor of Captain James 
M. McDonald, to whom botanists of the Pacific coast are indebted 
for his generosity in publishing Greene’s West American Oaks and 
the author is personally grateful for aid in her work. 
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It is allied to Aradbis blepharophylla H. & A., from which it dif- 
fers in shape and size of leaves, almost complete absence of pu- 
bescence, smaller flowers and longer and more slender pods. 
These differences are added to a general dissimilarity in appear- 
ance, so that the two species would never be confused, though the 
flowers have the same color and fragrance. 


Cleomella nana 


Annual, low, 3-8 cm. high, simple or branching from near the 
base, the branched plants having a diameter about equal to the 
height ; stems striate with fine broken lines and occasionally verru- 
cose, glaucous: leaves trifoliate, the petioles generally shorter than 
the petiolulate leaflets ; stipules tufts of hairs; leaflets narrowly 
oblong-lanceolate, the lateral 6 mm. long, the middle g mm., 
2-3 mm. wide, aristate, tapering at base, entire but somewhat 
revolute, midvein distinct, surface (under a good lens) covered 
with minute reticulation: flowers in sessile racemes on spreading 
pedicels 5-10 mm. long ; lowest bracts like the leaves, upper like 
the stipules: calyx of 4 subulate-aristate divisions 1.5 mm. long, 
stipe with a bulb-like swelling at base, deflexed, becoming 6 mm. : 
petals yellow, oval, 4.5 mm. long, 2 mm. wide, obtuse, subsessile : 
stamens surpassing the petals, the filaments 10 mm. long; anthers 
linear, mucronate, almost 2 mm. long: style 1.5 mm. long, stigma 
2-lobed : capsule when young rhomboidal, later becoming more 
ovate, not winged, minutely reticulated, 5 mm. wide, 4 mm. long: 
seeds 2, yellow-brown, suborbicular, 2 mm. in diameter, flattened, 
the outer coat transparent so that the space between the caulicle 
and the cotyledons is visible and resembles the mouth of a fish. 


This interesting C/eomel/a was collected by the author, May 24, 
1892, between Thompson’s Wash and Moab, in southeastern Utah. 
It is near C. obtusifolia Torr. & Frem., but differs in habit, flowers, 
and fruit. The strongly-winged fruit of C. odtusifolia presents an 
entirely different appearance. 


Wislizenia scabrida 


Annual, erect, branching divaricately from the base and also 
above, 3 dm. or more in height, rather stout, scabrous through- 
out; stems purplish, ribbed: leaflets 3 or rarely 4, obovate or 
elliptical, glaucous on the lower surface, bright green on the upper, 
retuse and aristate, 2 cm. long, I cm. wide, with petiolules 2 mm. 
long ; petioles generally shorter than the leaflets; stipules a tuft 
of bristles : racemes elongating in fruit, corymbose in flower, short- 
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pedunculate ; pedicels as long as the stipes, curving outwards, the 
stipes deflexed toward the stem : sepals ovate, tipped with a slender 
bristle of the same length, at length deciduous: petals yellow, 
oblong-ovate, 4 mm. long, 2 mm. wide, obtuse, sessile : filaments 
8 mm. long, anthers linear, a little more than 1 mm. long, mu- 
cronate : ovary with 2 ovules in each cell: style curved, 3-4 mm. 
long : capsules horizontal, castle-shaped, tuberculated at summit, 
ribbed about the middle, but smooth on the lower third: seeds 
1—2 in each cell : pods deciduous from the axis, leaving a perfora- 
tion at base. 

This was collected at Tucson, Arizona, August 20, 1894, by 
J. W. Toumey, who distributed it as W. refracta Engelm. It 
differs from this species in the scabrous pubescence and the shape 
and position of the two parts of the fruit. It is also related to W. 


Falmeri Gray but differs in the shape of leaves and fruit. 


Lathyrus Brownii 


Perennial from slender, running rootstocks, with stems appar- 
ently erect, climbing, 1-2.5 dm. high, glabrous throughout and 
glaucous, striate but scarcely angled : leaflets 4—8, opposite, ellip- 
tical to narrowly oblong, pale green on both sides, the younger 
ones somewhat glaucous, veiny, glabrous, 1-2 cm. long, 5-9 mm. 
wide, aristate ; petiolules 1 mm. long, petioles 5-10 mm. ; stip- 
ules semi-sagittate, entire or with few teeth, acuminate at each end, 
the lower part slightly shorter than the upper, 10-14 mm. long, 
about 3 mm. wide : tendrils abortive and reduced to a short bristle, 
or short and bifurcate: peduncles equalling or shorter than the 
leaves, spreading or declined, terminated by 2-3 violet flowers : 
calyx 7 mm. long, glabrous except for the ciliate margins, the two 
upper teeth deltoid, separated by a broad sinus, the three lower 
about twice as long, subulate, the middle division narrowest and 
2-toothed at apex : corolla 1.5 cm. long, thin in texture ; banner 
with sides reflexed, 12 mm. wide when spread out, twice as broad 
as deep, the claw 7 mm. long, 9 mm. wide; wings 6 mm. broad, 
surpassing the keel by 3 mm., with a claw 7 mm. long: stamineal 
tube 2 mm. in diameter, loosely surrounding the ovary : pistil with 
incurved style hairy for half its length ; ovary smooth, containing 
about 12 ovules. 

This was collected in 1890, on the north side of Mount 
Shasta, by H. E. Brown, in whose honor it is named. It is no. 
391 of his collection. 

This species is readily distinguished from other Californian 
species to which it is allied by the rudimentary tendrils, pale 
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glabrous foliage, and few-flowered racemes. It seems nearest 
to L. palustris L. 
Clarkia parviflora 


Stems clothed with white, smooth, shining, shreddy epidermis, 
simple or with upwardly spreading branches, 4-8 dm. high: 
leaves linear, tapering to a nerved petiole, acute, entire, puberu- 
lent, the longest 7 cm. long, 3 mm. wide: flower and buds nod- 
ding, the latter acuminate at each end and scattered: calyx-tube 
short, rather narrow, with the divisions united to one side by the 
tips: petals crimson or magenta, narrowly cuneate, bilobed at 
apex, 6 mm. long, 3-4 mm. wide, with clustered hairs at base : 
stamens with yellow anthers, all eight fertile, in two sets, the 
longer equalling the petals: style surpassing the stamens, with 
long, reflexed stigma-lobes: ovary sessile, curved downwards at 
first but becoming erect, quadrangular, acuminate with the pointed 
part one half to one third the entire length : seeds not ripe. 

This approaches C. Yantiana, but has much smaller flowers, 
nodding instead of erect. It was collected at Kernville, Kern 
County, California, by Mr. T. S. Brandegee, May 13 (the year is 
not given). 

Scutellaria Nevadensis 


Rootstocks moniliform: stems numerous from the base, pur- 
plish, cinereous with fine, short, curled, closely appressed pubes- 
cence, from less than 1 to 2 dm. high, slender, leafy and florifer- 
ous from almost the first leaves ; internodes shorter or longer than 
the leaves ; leaves ovate to elliptical, the cuneate base tapering to 
a petiole from 0.5—5 mm. long, obtuse, truncate or emarginate at 
apex, entire, 3-5-nerved from the base, the lowest 1—2 cm. long, 
diminishing upwards, 5-10 mm. wide: peduncles slender, about 
as long as the calyx: calyx large and conspicuous on account of 
the broad, wing-like crest, which surpasses the truncate entire 
tube, enlarging from 3 mm. in flower to 7 mm. in fruit: corolla 
purple, about 2 cm. long, the tube straight, moderately enlarging 
at the throat, with the two lips almost equal ; the upper rounded, 
obtuse, the two lobes at the sides reflexed; the lower broader, 
crenately lobed, sparingly hairy within: filaments curved at apex ; 
anthers ciliate, with emarginate apex and cordate base: nutlets 
covered with tentacle-like tubercles, turbinate. 
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This seems nearest to S. xava Gray, which it resembles in the 
pubescence and rootstocks, and more or less in the floral organs. 
It is different in every way ; shape of leaves, size and shape of flower, 


stamens and seeds. 

















aed 





EKastwoop: New Species OF WESTERN PLANTS 493 


The type was collected by P. Beveridge Kennedy, of the 
University of Nevada, at Little Lakes Cafion, Western Stam- 
pede, Elko County, Nevada, July 1, 1902, being no. 546 of 
his collection, also no. 502 from the same locality, June 13, 
1g02. 


Scutellaria linearifolia 


Stems about I dm. high, slender, simple or branching from 
the base with erect branches, purplish brown at base: leaves linear 
with the edges folded backwards, 1-2 cm. long, 1-2 mm. wide, 
tapering to a sessile or short-petioled base, obtuse at apex, mi- 
nutely and closely pubescent: flowers erect on filiform, spreading 
pedicels 5 mm. long, equal in length to the calyx: calyx with 
pubescence similar to that of the leaves, with shallow lobes and 
conspicuous crest: corolla 2.5 cm. long, the tube curving like the 
neck of a swan, throat moderately ampliate ; upper lip 3-lobed, 
the middle lobe curved, the lateral lobes truncate, recurved ; lower 
lip erect, not spreading, hairy within: stamens with filaments 
curved at top; anthers ciliate, the two cells spreading from the 
top: fruiting calyx apparently nodding. 

This species is distinguished from S. avgustfolia Pursh, under 
which it was placed, by much narrower leaves and flowers of quite 
a different shape. The type was collected at San Diego, California, 
June, 1876, by W. J. Fisher, being no. 586 of his collection. 
This is the only specimen seen. 


Scutellaria Austinae 


Stems erect, with ascending branches from near the base and 
sometimes above, purplish at base, glabrous to puberulent, slender, 
1-2 dm. high: leaves erect, linear-oblong, entire (lowest spatulate), 
2-3 cm. long, 3 mm. wide, the upper sessile, the lower on short 
petioles, closely pubescent, with prominent midvein, obtuse or 
acute at apex, tapering at base, generally twice as long as the in- 
ternodes : flowers purple, erect, in the upper axils, 2-5 cm. long, 
on filiform pedicels as long as the calyx (3-4 mm.), erect-spread- 
ing: calyx minutely and closely pubescent, with shallow lobes 
and conspicuous crest tinged with purple: corolla purple, the tube 
slender ; upper lip 3-lobed, with the lateral lobes folded back- 
wards, the middle lobe longest, galeate and truncate ; lower lip 
spreading, hairy in the throat: stamens exserted, with filaments 
curved under the anthers; these emarginate at apex and base, 
ciliate: nutlets unknown. 
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This is related to Scutellaria angustifolia Pursh, under which it 
has probably been included. It has much smaller flowers than 
that and an altogether different appearance. 

The type was collected by Mrs. C. C. Bruce at Big Chico, 
Butte County, California, May, 1897, being No. 1835 of her 
collection. It is named in her honor and that of her mother, Mrs. 
R. M. Austin. With it I would also put no. 221 of the col- 
lection of H. E. Brown from Pitt River, Shasta County, also a 
specimen collected by Mrs. A. L. Coombes at Baird in the same 
county and one collected by the author between Shasta and Red- 
ding. There is another specimen, collected by the author on the 
road between Lewiston and Weaverville, Trinity County, which is 
doubtfully placed here. It has leaves longer and narrower and 
flowers not so spreading at the throat. 


Fraxinus macropetala 


Shrub, with ash-colored bark on the branchlets: leaves 3-5- 
foliolate, the terminal leaflet much larger than the lateral, obovate 
to broadly oval and orbicular, tapering at apex and base, decur- 
rent on the petiolule, sometimes obtuse and truncate, entire or 
crenate, serrulate, 1.5—3 cm. long, I— almost 2 cm. wide, the 
petiolule about half as long; lateral leaflets about one half the 
size of the terminal, obovate to lanceolate, the petiolules much 
shorter; the minute dark glands numerous, the pellucid ones few ; 
surface glabrous or the petioles and rachis slightly scaly-puberu- 
lent: flowers perfect, in panicles terminating the branchlets ; pan- 
icles erect in flower, pendulous in fruit, the peduncles and pedicels 
filiform, the latter shorter than the fully developed flowers : calyx 
with attenuate divisions unequal, equalling or longer than the cam- 
panulate tube, together 1.5 to 2 mm.: corolla green at first, be- 
coming white, 12 mm. long, the four linear, involute divisions three 
times as long as the narrow tube: stamens 2, inserted at the base 
of tube, not reaching to the top, the brown linear-oblong anthers 
almost twice as long as the filaments, 2 mm.: ovary tipped by a 
short thick style: fruit linear-oblong, 2—2.5 cm. long, 5 mm. wide, 
the wing extending half way along the sides of the seed, about as 
long as or slightly longer than the kite-shaped seed, emarginate 
at apex, often tipped by the short persistent style. 

This comes nearest to F. cuspidata Torr., but differs in the 
shape of the leaves and the longer fruit which is contracted some- 
what at base. The calyx is different and the divisions of the 
corolla are much longer. 
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This was first collected by E. O. Wooton, July 9, 1902, in the 
Grand Canon of the Colorado, being no. 1102 of his collection ; 
this specimen is in fruit. The flowers were collected at the same 
place, on the Bright Angel Trail, by Dr. C. Hart Merriam, the 
middle of May, 1903. These specimens are both in the Herbarium 
of the California Academy of Sciences. 


Convolvulus saxicola 


Low, trailing, glabrous throughout: stems, peduncle, and 
petioles striate: leaves veiny, deltoid-sagittate with the apex 
rounded and mucronate, basal lobes overlapping, rarely with a 
broad sinus and the lobes separated, undulate, about 3 cm. long 
and as broad at base ; petioles slender, 2-4 cm. long, surpassing 
the rather stout 1-flowered peduncles: bracts variable, sagittate, 
from very small and sessile to foliaceous, petioled and surpassing 
the bud, generally close to the flower: calyx with the outer sepals 
half as long as the inner, about equally broad, obtuse, truncate or 
emarginate, occasionally mucronate, sometimes almost membra- 
nous : corolla pale rose-colored with the angles darker: stigmas 
slightly surpassing the anthers: ovary with a hard dome-shaped 
top, tipped with a short stout spine, veiny, purplish where it joins 
the thin, green lower half: immature seeds black, irregularly 
angled, minutely papillose. 

This grows on the rocky summits of the more elevated parts 
of Bodega Point, Sonoma County, California, and was collected by 
the author in April and on July 4, 1900. 

It is near C. polymorphus Greene (Pitt. 3: 331) and might be 
included in the aggregate of forms under C. /uteolus Gray. 


> 


Sphacele Blochmanae 


Shrub 1 m. high, or more, forming a clump: older stems 
clothed with a red-brown epidermis which becomes shreddy ; 
upper part brown or greenish, glandular and clothed with spread- 
ing, jointed, simple or forked hairs: leaves shorter or longer than 
the internodes, the lowest most distant, ovate-elliptical, 3-8 cm. 
long, 1-4 cm. wide, obtuse, cuneate at base and decurrent, crenate 
or obscurely serrate, upper surface green, somewhat scabrous- 
pubescent and glandular, the lower cinereous or white-tomentose 
with more numerous glands, veiny and becoming rugose ; petioles 
broad, margined, the lower 1 cm. long or more, the upper leaves 
sessile: branchlets terminating in a simple raceme or a 3-rayed 
cymose panicle, the flowers often secund, with short slender pedi- 
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cles; lower bracts leaf-like, the upper green on both sides, ovate, 
clasping by a cordate base, acute, 2-10 mm. long: flowering calyx 
campanulate, rounded at base, 12-15 mm. long, with deltoid divi- 
sions less than 5 mm. long, sharply acute, hispid and glandular ; 
fruiting calyx becoming more than twice as large, chartaceous and 
very veiny : corolla tinged with violet, 2.5 cm. long, the tube gradu- 
ally enlarging from 2 mm. at base to 8 mm. at throat; upper lip 
1 cm. wide, 6 mm. long; lower lip of 4 broad nearly equal lobes, 
5 mm. wide, 3 mm. long: anthers obtuse, deeply sagittate, con- 
nected to the filament near the top, the body brown with the cells 
white ; nutlets black-brown, globular, sparsely hispid. 

This was collected by the author July 10, 1902, along the 
road on the hills not far from Pozo, onthe road to La Panza, in San 
Luis Obispo County, California. The shrubs grew near a spring 
and were seen in only one place, though they were quite abundant 
and attracted attention at once from the difference in appearance 
to the other species. Compared with S. ca/ycina Benth., the 
common species and that which it most resembles in general ap- 
pearance, the leaves are dissimilar in shape and the flowers are 
quite unlike. In S. ca/ycina the calyx is cuneate at base, in this 
obtuse ; the corolla of this is only about half as broad as in the 
other and quite different in shape; the divisions of the calyx are 
shorter and less pointed. 

This species is named in honor of my friend Mrs. Ida M. 
Blochman, whose kindness enabled me to collect the plants of this 
region and who has done much to make known the plants of the 
country around Santa Maria, California. 


Monardella tomentosa 


Stems several from a suffrutescent base, slender, hairy-tomen- 
tulose, 3 dm. high: leaves ovate-lanceolate, about 2.5 cm. long, 
I cm. wide, somewhat obliquely cuneate at base, obtuse at apex, 
more densely tomentose on the lower than the upper surface, 
principal veins evident; petioles 5 mm. long, becoming shorter 
towards the inflorescence: flowers capitate in a single terminal 
cluster, or with a few smaller heads in the upper axils subtended 
by 1-2 pairs of leaves as well as the involucral bracts ; these ovate, 
I cm. long, tomentose and veiny but not membranous: calyx 
tubular, 8 mm. long, tapering at base, broadest near the middle, 
with 11 ribs, 5 subulate teeth 2 mm. long, tomentose throughout : 
corolla deep lilac, hairy, with the tube exserted 4 mm., the divi- 
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sions ribbon-like, the two upper ones cleft to below the middle, 
the three lower almost to the base : filaments slender, hairy below 
the middle ; anthers white : style surpassing the stamens : nutlets 
immature. 

This was collected by the author at Laytonville, Mendocino 
County, California, Aug. 2, 1902. 

It comes in the aggregate under JZ. vi//osa, but is quite unlike 
the type of that species as judged by a specimen collected at 
Bodega Bay, the type locality, which agrees exactly with the 
figure in Bot. Sulph. 

Lappula micrantha 


Stems leafy, branched from the woody root and paniculate 
above, about 5 dm. high: radical leaves oblong-lanceolate, some 
almost 2 dm. long, including the long margined petioles, canescent 
with appressed hairs; upper leaves sessile, much shorter, about 
5-10 cm. long, with apex mucronate or obtuse and margin entire : 
panicle loosely flowered, with open, spreading branches, the lower 
peduncles long, slender and naked, flowering at the end, the 
upper flowering almost to the base; pedicels slender, as long as 
the calyx, deflexed after anthesis: divisions of calyx oblong-ellip- 
tical, obtuse, about 2 mm. long: corolla with tube shorter than 
the calyx, lobes obtuse, a little more than 1 mm. long, shorter 
than the tube, the yellow crests in the throat conspicuous: anthers 
about as long as the filaments, extending to the crests: style fili- 
form, tipped by a capitate stigma: gynobase low, pyramidal : nut- 
lets ovate, 5 mm. long, the ventral surface with an ovate scar with 
lines radiating from it to the margin, both sides bristly or sca- 
brous ; margin edged with purple subulate awns, 3 mm. long, 1.5 
mm. wide at base; these large awns often with smaller awns at 
the sides and always with shorter ones alternating ; at the middle 
of the dorsal surface a solitary rather large awn projects. 


This differs from all the described species in having much 
smaller flowers and in different character of the nutlets. The type 
was collected by the author at Twin Lakes, Trinity County, Cali- 
fornia, July 9, 1901. It grew along the banks of a small stream 
flowing from one of the high peaks into Cafion Creek. 


Symphoricarpos glaucus 
Shrub, with reddish brown epidermis, the older shreddy, the 
younger reddish and as if covered with a bloom, the pubescence 
of fine curly hairs: leaves glaucous, with pubescence like the 
stems, rhombic-obovate, the apex obtuse or callous-mucronate, at 
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base tapering to short connate petioles, margins thickened, entire 
or with a few obtuse teeth near the apex, strongly veined, the 
lower surface somewhat paler than the upper, 2-3 cm. long, 5-12 
mm. wide: flowers in the axils of the upper leaves, with ribbed 
pedicels about as long as the bracts, bent so that the flower is 
horizontal or pendent: bracts at base of ovary ovate-acuminate, 
hairy, from one half to almost as long as the ovary: calyx pur- 
plish or glaucous, 2 mm. long, with the deltoid divisions half as 
long, obtuse, edged with white, minutely ciliate : corolla white or 
rose-colored, tubular-funnelform, about 1 cm. long, about 5 mm. 
wide at the tube, hairy within from the throat to the glandular 
lower part which is 2 mm. from the base: stamens with rose- 
colored, narrowly oblong, versatile anthers, on filaments half their 
length, inserted in the throat of the corolla: pistil not extending 
to the stamens, with thick glabrous style, 4 mm. long, tipped by 
a greenish black stigma: ovary oblong-elliptical in outline, glau- 
cous, 3 mm. long, not conspicuously narrowed at the two ends. 

This distinctly marked species is related to S. rotundifolius, 
under which it may have perhaps been included, but with the 
original description it does not agree. It was collected by Pro- 
fessor P. B. Kennedy of the University of Nevada, June 13, 1902, 
in Little Lakes Cafion, Western Stampede, Elko County, Nevada, 
being no. 503 of his collection. 


Symphoricarpos parvifolius 

A low, intricately branched shrub, with shreddy bark, the 
young twigs filiform, reddish, clothed with fine spreading pubes- 
cence : leaves thin and veiny, rhomboidal to elliptical, glaucous and 
with a fine spreading pubescence, acute, tapering at base toa short 
petiole, entire, 5-10 mm. long, 3—5 mm. wide; petioles broad and 
hairy: flowers in the upper axils on straight or curved pedicels, 
1 mm. long: bracts at base of ovary pubescent, ovate-acuminate, 
connate: calyx crateriform, with glaucous, deltoid, acute divisions 
as long as the tube, glabrous, ciliate: corolla rose-colored, tubu- 
lar-funnelform, 6 mm. long, tapering gradually from the top, 5 mm. 
across, to the base about | mm.; the tube hairy within from the 
base of the stamens to within 1 mm. of the base of the tube: sta- 
mens inserted in the throat, with the filaments shorter than the 
exserted anthers: style glabrous, 2 mm. long, with capitate stigma: 
ovary 2 mm. long, contracted at each end, glabrous. 

This was collected on rocky slopes near Hockett Meadows, 
Little Kern River, Tulare County, California, June, 1896, by C. 
A. Purpus, being no. 1792 of his collection. It differs from allied 
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forms in the greater delicacy of all its parts, but in general most 
closely approaches S. g/aucus. 


Symphoricarpos Austinae 


Erect shrub, the older stems clothed with a gray-brown shreddy 
epidermis, the younger slender, reddish, puberulent, leafy : leaves 
ovate to elliptical, obtuse or acftte at apex, obtuse, acute or cuneate 
at base, 1-2 cm. long, 7-12 mm. wide, the margins entire, thickened ; 
pubescence similar to that of the stem ; petioles 2 mm. long: flowers 
in the axils of the upper leaves and in short cymose clusters or 
umbels, erect or nodding at the ends of the branchlets, with the 
pedicels horizontal or downwardly curved ; bracts half as long as 
the ovary, ovate, acute, pubescent and ciliate: calyx 1.5 mm. long, 
the divisions deltoid, obtuse, as wide as long and half the entire 
length of the calyx, glabrous or very sparsely pubescent, ciliate : 
corolla tubular-funnelform, 9 mm. long, 4—5 mm.’across the top, 
about 2 mm. at base, the lobes suborbicular, 2.5 mm. long, almost 
as wide, obtuse, subcordate at base; tube densely hairy within 
from 2 mm. below the throat to within 2 mm. of the base ; an- 
thers narrowly oblong, 1.5 mm. long, a little shorter than the fila- 
ments, exserted from the throat: style glabrous, 3 mm. long, 
with capitate stigma: ovary glabrous, 3 mm. long,I.5 mm. broad 
at the middle, tapering to both ends: fruit immature, oblong-ellip- 
tical. 

This is distinguished from allied forms by the long ovary 
tapering at both ends, the stamens and the position of the hairs 
in the tube of the corolla. It was collected on hills in Modoc 
County, California, by Mrs. R. M. Austin, in 1897, also on hills 
west of Goose Lake. Mr. T.S. Brandegee collected the same at 


Milford, Lassen County, June 26, 1892. 


Symphoricarpos glabratus 


Shrub, divaricately branched, with brown shreddy bark on the 
older stems, the younger twigs slender and reddish, glabrous 
throughout : leaves orbicular, obtuse or cuneate at base, mucronate 
or obtuse at apex, irregularly crenate-dentate or entire, conspicu- 
ously veiny, about 1.5 cm. in diameter ; petioles yellow, broaden- 
ing at the connate base, about 2 mm. long, enclosing the conspicu- 
ous pointed buds: flowers solitary in the upper axils and in short 
spikes terminating the branchlets ; pedicels erect or curved, gener- 
ally longer that the bracts; these broad and connate, obtuse, 
minutely ciliate, about 1 mm. long and as broad: calyx crateri- 
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form, a little more than 1 mm. long, with broadly deltoid obtuse 
divisions scarcely half as long as the tube: corolla rose-colored, 
tubular-funnelform, 1 cm. long; lobes rounded, as broad as long, 
subauriculate at base ; tube slightly hairy about the middle, glandu- 
lar on the lower third: stamens exserted from the throat, the fila- 
ments half as long as the reddish, oblong, versatile anthers : style 
glabrous, 4 mm. long, with red, capitate stigma: ovary glabrous, 
oblong, not narrowed much at the two ends: fruit (immature) the 
same shape, but larger. 

This was collected by the author at Trinidad, Colorado, June, 
1891. It probably forms part of the aggregate included under S. 
rotundifolius Gray. It is quite unlike any other form which might 
be so included and does not agree with the original description of 
that species. 

Echinocystis scabrida 


Stems climbing by numerous branched tendrils, deeply and 
obtusely ribbed, glabrous or with a pubescence of scattered woolly 
hairs: leaves 5-7 lobed with triangular lobes less than half the 
length of the leaf, entire or with an occasional aristate-tipped tooth, 
the lobes terminating in a slender, rather long bristle ; upper sur- 
face scabrous, lower with pubescence like the stem, general outline 
orbicular, or wider than long, but varying much in size ; petioles 
generally longer than the leaves, broadening at base, ribbed: 
flowers white ; the staminate in racemes, rotate, scabrous on the 
inner surface and with a few scattered hairs on the outer, 2 mm. 
in diameter; column of stamens short and thick: pistillate flowers 
12 mm. in diameter, the lobes deeper than in the staminate flowers 
and with similar pubescence : stigma broad, sessile : ovary orbicu- 
lar-ovate with a beak only 2 mm. long, tapering gradually, clothed 
with short weak bristles, containing 4 loculi, each with one ovule : 
bristles on the fruit flattened, weak, clothed with scattered woolly 
hairs, the surface below the bristles scabrous: seeds only one or 
two maturing, flattened-orbicular. 


This is near /. fabacea Naud., but differs in the smaller, less 
spiny fruit, 4-celled instead of 2-celled ovary and the short instead 
of long beak to the ovary. It was collected by Mr. T. S. Brande- 
gegin Fresno County, California, at Zapato, Chino Creek, March 
26, 1893, and also at Alcalde in the same region. 


Nemacladus gracilis 


Sparingly pubescent and diffusely branching, 1 dm. high ; stems 
very slender, more or less zigzag : radical leaves spatulate, coarsely 
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dentate, together with the broad petioles 5-8 mm. long; cauline 
leaves fleshy, entire, involute, appearing terete, falcately recurving, 
1-5 mm. long : flowers very numerous, on capillary pedicels which 
are recurved-spreading but with the flowers erect, forming a grace- 
ful double curve: fruiting calyx with the divisions 3 mm. long, 
similar to the cauline leaves, tube 2 mm., obconic, veiny, in flower 
1 mm. and as long as the divisions: corolla campanulate, with 
oblong, obtuse divisions twice as long as the broad tube : stamineal 
column curved, with the anthers drooping after anthesis, white- 
hairy at apex, about I mm. long: stigma globular, glabrous : 
capsule shorter than the calyx, acute, half adnate to the calyx- 
tube : seeds numerous, reddish-brown, oblong, tapering to the 
white funiculus. 

This is distinguished from other species by the double curve 
of the capillary pedicels, the large calyx, the peculiar corolla and 
the hairy apex of the style. 

It is found in the hot interior valleys of the Coast Mountains. 
The type was collected by the author at Alcalde, Fresno County, 
California, May 9, 1893. There are two specimens in the her- 
barium of the Academy from San Luis Obispo County, one col- 
lected by L. Jared at Estrella, the other by the author at Santa 
Margarita, June 10, 1902. 


Agoseris maritima 


Caudex much branched from a perennial, woody root, crowned 
with leaves in close clusters, and ragged below with the imbricated, 
brown sheaths of dilated bases of old petioles: entire plant cine- 
reous or tawny with soft closely appressed, curly, jointed hairs 
which become arachnoid on the petioles, scapes, and involucres : 
leaves oblong-spatulate, tapering to a margined petiole about 
equalling the blade, together 2-8 cm. long ; blades 1-2 cm. wide, 
with venation not evident except the broad midrib, margin sinuate- 
dentate or entire, apex acute or mucronate ; petioles clasping by 
the dilated base, becoming brown and membranous : scapes many, 
deeply ribbed, 5-15 cm. tall, lengthening in fruit, weak : heads 
1.5 to 2.5 cm. high: rays yellow tinged with purplish brown, the 
five narrow teeth at the apex closely folded in the bud and form- 
ing a brown ball at the tip of each ray: bracts of the involucre 
densely arachnoid at base, in four series, the two outer 4 mm. 
broad, oblong, acute, arachnoid within at the tip, the inner linear- 
acuminate, foliaceous and arachnoid at tip, membranous below, 
surpassing the pappus in fruit, reflexed when the seeds have fallen, 
leaving the convex, muricate receptacle exposed: pappus pure 
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white, upwardly barbellulate, two thirds as long as the akene ; 
this with ten strong ribs, tapering to the disk-like summit, the 
beak from one fourth to one half as long as the akene, together 
about 4 mm. long. 





This is peculiar among Pacific Coast species in having the 
akene tapering to a beak. Under the genus 77oxvmon in Gray’s 
Synoptical Flora this would come under the section Aztroatmon. 

The type was collected at Bodega Point on the cliffs above the 
ocean, looking towards the west. It was in bloom in April and 
again in July and appears, like so many plants on the Pacific 
Coast, to be a plant that blooms throughout the year. 


Crepis Cusickii 

Stems erect, simple or branching from the base and below the 
middle, striate, 3 dm. high, sparingly floccose-tomentose, and with 
some gland-tipped hairs which become more numerous on the 
upper part: radical leaves oblanceolate-oblong, with broad mar- 
gined petioles as long as the blade, together 1.5 dm. long, sheath- 
ing at base ; blade laciniately dentate to entire with apex acute, 
base tapering to the petiole, 2-4 cm. wide ; cauline leaves similar 
but sessile, diminishing upwards, the lower entire to laciniately 
dentate, the upper from dentate to entire, apiculate, tapering to a 
clasping base, sparingly ciliate : flowering stems with 2-4 heads 
cymosely branched and terminating stout peduncles, the earliest 
shortest ; bractlets few, narrowly subulate-attenuate, as long as the 
outer involucral scales: heads 2 cm. high, the involucral scales in 
two ranks, the outer 3 mm. long, the inner more than 1 cm., with 
green central portion and membranous margin: rays 4—6, yellow, 
turning white in fading, edged with short obtuse linear teeth, each 
tipped with a tuft of white wool: pappus soft, white, capillary and 
barbellate : akenes 10-ribbed, oblong, tapering but slightly at each 
end, glabrous. 

This was collected by William C. Cusick, July, 1902, on the 
western slope of the Cascade Mountains, near the southern boun- 
dary of Oregon. It is no. 2872 of his collection. 


CALIFORNIA ACADEMY OF SCIENCES. 























Some Correlations of Leaves 


By DANIEL TREMBLY MacDoucal 


As a result of a long series of experimental tests made in the 
New York Botanical Garden, Mr. Charles Zeleny has found that 
the excision of one of the leaflets of such plants as 7rifolium pra- 
tense (clover), Parthenocissus guinguefolia (Virginia creeper) and 
Lupinus albus (white lupine) resulted in alterations in the positions 
of the remaining leaflets, alterations in the intervals between the 
remaining members and divergences from the normal size. 

Our knowledge of correlations at the present time would lead 
to the expectation that organs, the activity of which was comple- 
mentary or dependent upon a removed organ would show a de- 
creased or diminished development. On the other hand the small 
amount of evidence available would have led to the generalization 
that the loss of an organ ora part of an organ would stimulate the 
development of the remainder of the organ, or of the tissues carry- 
ing on the same function, in a supposed effort to bring the total 
functional performance up to the normal average. Mr. Zeleny’s 
results, however, demonstrate unequivocally that the excision of a 
leaflet in the above species is followed by a diminished development 
on the part of the remainder, which results in the accomplish- 
ment of a superficial extension, as represented by the length of the 
members, about seven per cent. less than the normal.* Results 
fairly in agreement with those of Mr. Zeleny have also been ob- 
tained by Nemeé by less exact methods.+ 

Goebel cites the fact that the stipels of the compound leaves 
of Robinia Pseudacacia (locust) reach an abnormally large size 
when the leaflets are removed, which is an example of the induced 
enlargement of a structure in the effort to carry out the functions 
of lost tissue.t He has also found that the destruction of 
the vegetative points on such leaves as those of Aryophyllum is 

* Read before the Botanical Society of America, Pittsburg, July 1, 1902. Now in 
press in Bull. N. Y. Bot. Garden, vol. 3, no. 9. 

+ Neme%, B. Ueber die Folgen einer Symmetriestérung bei zusammengesetzten 


Blattern. Bull. Internat. Acad. Sci. Bohéme. 1902. 
t Goebel. Organography of Plants, 1: 210. 1g00. 
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followed by the formation of new ones at places nearer the base 
of the leaf-blades.* It is evident therefore that the epipodium, or 
laminar portion of the leaf, is capable of the most diverse correla- 
tive reactions according to the structure, and adaptive, or secondary 
functions it has acquired. 

The lack of uniformity in the facts at hand suggested that a 
repetition of some of the experimental tests with additional species 
might yield results of value. To this end the author made a 
series of observations upon the effect of the removal of the epipo- 


dium and mesopodium of the leaves of one species upon the stip- 





‘ 
XN 
‘ 
a) f 
( . 
: | . 
° ” | 
RJ ~~ 
Fic. 1. Prunus serotina. A, normal leaf, ~ %. B, normal stipules, x 3. C, 
leat-base with enlarged stipules; the stump of the excised petiole is shown, 3. 


ules of the hypopodium and upon the vegetative points of the 
stems from which the leaves arose. Additional observations were 
carried out on the influence of the removal of a leaf showing 
only a distinct mesopodium (petiole) and epipodium (lamina) upon 
the vegetative points of the stem and upon the development and 
differentiation of the tissues of the stem. 

A small specimen of Prunus serotina growing near the prop- 
agating houses of the New York Botanical Garden was selected 
for the first test. All of the young unfolding leaves, except those 
of one basal branch, were dissected by the excision of the petiole 
near the stipules on April 24, 1903. None of the leaves had un- 
folded on the above date. The plant was visited daily and the 
successive leaves removed in the same manner leaving the stipules 
intact. A number of the other small trees of the same species 


* Goebel. Regeneration in Plants. Bull. Torrey Club, 30: 197-205. 1903. 
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growing near by were also available for comparison. The earlier 
part of the season was one of extreme drought. During the 
period of fifty-two days between April 16, a week before the be- 
ginning of the test, a total precipitation of only 1 cm. was recorded. 
It was noted that the scales and stipules were of longer duration 
and presented the appearance of increased superficial extension 
upon the delaminated branches within a fortnight after beginning 
the tests. The development of leaves and buds appeared to have 
almost ceased and an anatomical examination was made June 3-10 
with the following results : 

The greatest length made by branches which had been defoliated 
from the beginning was 18 cm., while a length of 25 and 30 cm. 
was found in normal branches; 18—20 leaves had been formed 
on defoliated branches and but 14 or 15 on normal ones. The 
basal internodes of the twigs showed but little difference in length 
in the two instances, being as much as 2 cm., although less in some 
cases. The internodes formed later in the season on the normal 
twigs attained a length of as much as 3.5 cm. in some instances, 
while those of the defoliated twigs varied from 1.5 cm. to one 
third that length. Consequently the defoliated twigs were closely 
crowded at the terminal part with scales and stipules. This 
crowding effect was accentuated by the fact that one or two small 
leaves were thrust out of the axillary buds, although no general 
activity of the bud was exhibited. In contrast with the behavior 
of Acer, it could not be made out that any extra number of lateral 
buds on the older parts of the branches below had been induced 
to awaken. 

The correlative alterations in the stipules were very marked 
and consisted in changes in form, size, position, structure and 
period of endurance. Normal stipules of the cherry are thin- 
membranaceous, and generally of a reddish tinge containing almost 
no chlorophyl. These stipules are usually short-lived and fall off 
in such manner that on the above date they could be found only 
on two or three leaves on the terminal portions of twigs. The 
stipules on twigs on which the leaves had been dissected were 
both broader and longer, offering a superficial expansion of about 
five times the normal (see /. 7). The maximum measurements 
were but little greater than those of normal stipules formed earlier 
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on the first internode, but their length, width and thickness was 
such as to give the exaggerated extension noted above when com- 
pared to correspondent structures on normal branches. Further- 
more, three pairs of stipules were present on normal twigs and ten 
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Fic. 2. A, Acer ; normal and defoliated branches. The dotted line shows the 
bases of new growth. B, ?runus ; transverse section of normal stipule. C, Prunxs ; 
transverse section of stipule of delaminated leaf. B and C are drawn to same scale. 


pairs on those which had been defoliated. It is thus to be seen 
that twigs which had been deprived of the laminar portions of the 
leaves made such development and retention of the stipules that 
they were able to expose about fifteen or sixteen times as much 
stipular surface as normal correspondent branches. 


The increase of the stipular surface consequent upon the re- 
moval of the laminae is not unknown, and Goebel notes that simi- 
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lar reactions are shown by the elder (Saméucus nigra).* Healso 
found that the stipules of Vicia Faba were increased in superficial 
extension two to six times beyond the normal by the excision of 
the laminae in an early stage of development, and a similar exag- 
geration in the stipules of Lathyrus Aphaca resulted from the ces- 
sation of elongation or extension of the shoots. This correlation 
is not present in all plants, however, and not even in all Papilion- 
aceae, since it was seen that the excision of the laminae of Phaseolus 
multiflorus had but little effect upon the size and structure of the 
laminae.t 

The excision of the leaves of Aristolochia, in the course of the 
present experiments, did not cause any notable increase in size of 
the stipules as seen by general inspection, although no examina- 
tion of the internal structure was made. 

Kronfeld made a series of experimental tests of this matter in 
1886, and found that the stipules of Pyrethrum Indicum, Rosa 
semperflorens, Rubus fruticosus, R. Idaeus, Sida Napaea, Trifolium 
filiforme and Urtica urens were not sensibly increased in size by 
the destruction of the laminae. The destruction of the laminae of 
Pyrus Malus was followed by an increase of the superficial expan- 
sion of the stipules amounting to a hundred per cent. The exci- 
sion of the laminae of Pisum sativum was followed by an increase 
of the size of the stipules amounting to from fifty to one hundred 
per cent., while the excision of the stipules alone seemed to have 
the effect of causing earlier flower-formation. { 

Stomata were found on both normal and abnormal stipules in 
Prunus in my own experiments. No examination of the number 
of stomata on the adjoining surfaces of the stem were made, but 
Braun has found that defoliation causes the formation of an in- 
creased number of these organs.§ The enlargement of the stimu- 
lated stipules of Prunus had apparently not been accompanied by 
a multiplication of the epidermal cells, since these elements were 
both larger and wider in surface view than the normal. 





* Goebel. Organography of Plants, 1: 210. 1900. 

+ Goebel. ( Beitrage zur Morphologie und Physiologie des Blattes.) Bot. Zeitung, 
38 : 836-837. 1880. 

t Kronfeld, M. Ueber die ‘* Correlation des Wachstums.’ 
846-849. 1886. 

2 Braun, K. Ueber Verinderungen im Gewebe entlaubter Stengel und Zweige. 
(Inaug. Diss.) Erlangen. 1899. 
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The enlarged stipules exhibited a thickness four or five times 
as great as the normal, chiefly due to increase in tissues and dif- 
ferentiations toward the structure of a typical lamina. A median 
layer of loosely arranged parenchymatous tissue contained much 
chlorophyl which was almost wholly lacking from the normal 
organ. This mesophyllary tissue also exhibited numerous inter- 
cellular spaces, and was altogether well adapted to carrying on 
photosynthetic and transpiratory functions. 

The entire stipule, which is usually closely appressed to the 
petiole, was held at a more widely divergent angle than the normal. 
These adaptations have greater significance when it is understood 
that the total amount of stipular surface presented by a delami- 
nated branch would amount to about fifteen or sixteen times as 
much as the normal. This comparatively normal increase, how- 
ever, does not result in developing a foliar surface of more than 
one or two per cent. of that of the normal leafy branch. 

Sections of the sixth internode from the base of the twigs 
formed in 1903 were examined in order to ascertain the effect of 
deprivation of the laminar structures and their partial replacement 
by the stipules. It has already been pointed out that the branches 
which had been delaminated had developed more internodes, the 
total lengths of which were less than of twigs normally grown, and 
had the appearance of being slightly thicker, but no measurements 
were made which might form the basis of an exact comparison. 
The epidermal tissues of the treated branch had greater radial 
and tangential diameters, and the underlying collenchymatous 
layers were but slightly thickened. The medio-cortex contained 
much more chlorophyl than the normal. The bast fibers were 
not so heavily thickened as in the normal, and the walls of all the 
internal tissues exhibited a slight yellowish tinge. The cambium 
showed a greater number of layers than the normal. The xylem 
was irregularly developed and seemed to have attained a less 
advanced stage of differentiation in its various elements than in 
the normal. The tangential development was notably deficient 
and the separate bundles were separated by wide rays of pith. 

On June 15 the delaminated branches had assumed the appear- 
ance of a resting stage. The formation of leaves had ceased, and 
nearly all of the stipules had fallen off. The buds in the axils of 














MacDouGaL: SomME CoRRELATIONS OF LEAVES 509 


the newly formed branches were enclosed and in the winter con- 
dition. My absence from the Garden during July prevented obser- 
vations being taken during a period of four weeks, but an exami- 
nation of the plants on July 30 showed that all of the newly formed 
delaminated branches of this season had perished and that buds on 
the older branches had awakened and extended to a length some- 
thing less than the normal growth of the earlier part of the season. 

The increase in the amount of chlorophy] in the cortex may be 
considered as a further effort to meet the losses ensuing from the 
lack of the laminar portions of leaves. The non-development of 
the phellogen and the imperfect construction of the bast fibers and 
fibrovascular bundles may be ascribed in part to a lack of formative 
material and in part to the absence of the stimulation ensuing from 
the decreased transpiration stream and the material usually formed 
in the laminae. In addition, the mechanical strains and stresses 
exerted by the foliar organs undoubtedly exert some stimulative 
effect on the rigidity and pliability of the stems by the induction of 
the development of various mechanical elements. The absence of 
stimuli of this character would account in part for the imperfect 
development of the stems. 

The tests with Acer were much more restricted. The petioles 
were excised near the base and the effect upon the activity of the 
vegetative points noted. Only a single basal branch of a small 
tree was treated in this manner, and comparisons were made with 
corresponding portions of similar branches arising from the same 
part of the central stem. 

The single normal branch taken for comparison developed 
four internodes which had a diameter about thirty per cent. greater 
than the internodes of the defoliated branch. The total length of 
the four newly formed internodes amounted to 78 mm., the longest 
being the third from the base of the yearly growth, measuring 25 
mm. Eight active functional leaves were developed. (One has 
been cut away in the illustration, #2, 4d.) The newly-grown part 
of the defoliated branch measured 48 mm. and comprised seven 
internodes, the longest of which was the sixth from the base, 
measuring 8 mm. The excision of the leaves had induced the de- 
velopment of one bud in the axil of the last internode of the 
previous season. The branchlet thus formed showed two long 
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internodes, the basal one of which measured 14 mm. Two 
branchlets were produced at the next node below on the newly- 
formed portion of the main branch, which showed two and three 
internodes and were 10 and 15 mm. long respectively. The 
third internode below produced two branchlets 6 and 12 mm. 
long and composed of two internodes. 

The lateral branchlets of the main branch showed less total 
growth and also less marked development of the lateral buds cor- 
respondent to the general habit of the normal. Activity of the 
vegetative points on the defoliated and normal branches had 
practically ceased on June 15, the mutilated branch showing no 
prolongation of the period. The departures from the normal 
structure of the stem were fairly similar to those described in 
Prunus, Chlorophyl was quite as profusely developed in the 
normal as in the treated branch, however, and was found in the 
medullary rays in great abundance. 

The above results are found to agree in the main with those 
of Boirivant, who practiced defoliation and delamination and noted 
the effect upon stems and upon petioles of Fada vulgaris, Sa- 
rothamnus scoparius, Genista tinctoria, Lathyrus odoratus, Cheno- 
podium album, Atriplex nitens, Linum usitatissimum, Galium 
Cruciata, Asparagus officinalis, Robinia Pseudacacta, Arachis 
hypogaea and Adantus glandulosa.* It is to be noted, however, 
that the epidermal tissues in my material showed enlargement in 
the tangential axis, and one or two other minor differences appear. 
Boirivant’s studies included a consideration of the anatomy of the 
petioles of leaves of which the laminae had been cut away, and in 
these organs he found an exaggerated production of chlorophyl, 
modifications of the cortical tissues consisting of added differentia- 
tions of palisade tissue, and enlargement of the vessels and more 
lignification of the tracheids and pith. I am not able to find that 
he noted the effects of the treatment upon the stipels of Rodznza, 
or made observations upon the reaction of the hypopodium 
especially, 

The observations of Braun also extend over the matter of the 
effect of delamination on stems. His observations included 


* Boirivant, A. Recherches sur les organes de remplacement chez les plantes. 
Ann. Sci. Nat. Bot. VIII. 6: 309-400. 1897. 
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Lamium Orvala, Aconitum Stoerkianum, Clematis Vitalba, Syringa 
vulgaris, Corylus Avellana atropurpurea, Gillenia trifoliata, Prunus 
Mahaleb, Aesculus Hippocastanum, Ampelopsis hederacea, Aristo- 
lochia Sipho, Acer platanoides, Rosa centifolia and Phaseolus multi- 
florus.* In addition to results previously cited, Braun concludes 
also that the effect of delamination is to increase the photosyn- 
thetic capacity of stems, retard the development of internodes and 
interrupt the formation of woody tissue, all of which is confirmed 
by my own results. Braun also suggests that the condition of 
delaminated stems may be regarded as pathological, and that it is 
directly due to mechanical interferences with the functions 
involved. The condition of delaminated branches is undoubtedly 
one of hypoplasia, but a careful consideration of the various fea- 
tures involved leaves but little doubt that the failure to develop 
is largely due to the absence of the customary stimuli in response 
to which the several tissues carry on growth and differentiation in 
anormal manner. The results in question are quite as much a 
matter of correlation dependent upon stimulative factors, as the 
variations in position and growth in compound leaves as discovered 
by Zeleny. 

The more important facts observed as a result of cutting away 
the laminae of the leaves of Acer and Prunus by severing the 
petiole near the base may be briefly summarized as follows : 

I. The duration of the stipules of Prunus is increased, so that 
ten pairs of these organs are to be found on branches at a time 
when only two or three pairs are present on a normal branch. 

II. The stipular surfaces exposed on delaminated branches of 
Prunus were sixteen times as great as on normal branches. 

III. The individual stipules of Prunus were of a maximum 
measurement in length and width on the delaminated branches and 
were much larger than the stipules present on the corresponding 
part of normal branches. 

IV. The position of the stipules of Prunus on delaminated 
leaves was more divergent than the normal, and approximated 
that of a typical leaf. 

V. The structure of the stipules of Prunus was modified in 





* Braun, A. Ueber Verinderungen im Gewebe entlaubter Stengel und Zweige. 
(Inaug. Diss.) Erlangen. 1899. 
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such manner as vastly to increase their capacity for photosynthe- 
sis and transpiration. 

VI. The loss of the lamina acts as a stimulus which induces a 
development and differentiation of spongy parenchymatous and 
other tissues in the stipule, and the formation of chlorophyl. 

VII. The lateral buds of Acer on internodes formed during the 
previous season were awakened by defoliation of the extending 
apical portion. 

VIII. The period of activity of the vegetative point of the 
terminal portion of a woody branch is not lengthened as a result 
of defoliation. 

IX. The total length of the newly formed portion of the 
branches defoliated during growth was thirty to sixty per cent. 
less than that of normal branches occupying the same relative 
positions on the shoot. 

X. The number of internodes developed on defoliated branches 
was greater than in the normal. 

XI. The defoliated internodes were of a diameter not greater, 
sometimes less than the normal, and had accomplished less perfect 
differentiation. 

XII. Branches compelled to accomplish growth in a defoliated 
condition generally are found to be in a state of hypoplasia, the 
undeveloped and imperfectly differentiated condition of the tissues 
being due to the lack of correlative stimuli. 


New YorkK BoTaAnIcaAL GARDEN. 
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Desmids from Bronx Park, New York 


By JosEpH A. CUSHMAN 


The following species were identified in a small collection 
made by Mr. Thomas Barbour in the latter part of April, 1903. 
The material was from a small pond in the New York Zoological 
Park, Bronx Park, New York City. Closterium was especially 
abundant and several other genera were represented. 

1. Closterium acuminatum Kg. 
Diam. 22, length 185. Abundant. (Herbarium of J. A. 
Cushman, No. 327.) 
2. Closterium Dianae Ehrb. 
Diam. 15 4, length 215. Common. (H. C., No. 328.) 
3. Closterium Delpontit (Klebs) Wolle. 

Diam. 32 4, length 310; another specimen measured, diam. 

334, length 360%. Occasional. (H. C., No. 330.) 
4. Closterium Jenneri Ralfs. 
Diam. 15 », length across ends 65. Frequent. (H. C., No. 
327.) 
5. Closterium lanceolatum Kg. 
Diam. 40 », length 315. Rare. (H.C., No. 329.) 
6. Closterium Leibleinit curtum West. 
Diam. 33 4, length 185 ~; another specimen very similar in all 
but size measured, diam. 52», length 275 4. (H. C., No. 327.) 
7. Closterium striolatum Ehrb. 
Diam. 35 », length 425. Common. (H. C., No. 333.) 
8. Docidium Archerii Delp. 

Diam. 48 p, length 560 » ; another specimen diam. 48 y, length 

3254. Frequent. (H.C., No. 327.) 
g. Docidium Trabecula (Ehrb.) Naeg. 

Diam. 38 », length 275 4. (H.C., No. 331.) Another speci- 
men, diam. 31 4, length 320. (H. C., No. 327.) 

10. Docidium sp. ? 

Diam. 35, length 6304. (H. C., No. 329.) Frequent. 
Contents appear granulate, almost netted, 12-15 dark spots scat- 
tered through each semi-cell. 
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11. Pentium margaritaceum Breb. 


Diam. 304, length 1904; another specimen, diam. 25 4 
length 230. Common. (H. C., No. 327, 330, etc.) 
12. Cosmarium granatum Breb. 

Diam. 32 4, length go. Occasional. (H.C., No. 332.) 
13. Cosmarium laeve Rab. 

Diam. 14 4, length 204, isthmus 4. Occasional. (H. C., 
No. 328.) 

14. Cosmarium laeve septentrionale Wille. 

Diam. 10 4, length 14 4, isth. 3.5 4. Smaller than the meas- 
urements given by Wolle. Specimen like f/. 43, 7. 74, Wolle, 
1892. Occasional. (H.C., No. 328.) 

15. Cosmarium ovale Ralfs. 

Diam. 75 #, length 95 4, isth. 1g”. Common. (H. C., No. 
330.) 

16. Euastrum pingue EN. 

Diam. 33 4, length 38 », isth. 9. Crenations almost approach 
the appearance of granules on the edge of one of the semi-cells. 
Occasional. (H. C., No. 330.) 

17. Staurastrum crenulatum (Delp.) Naeg. 

Diam. 35; one semi-cell triangular in end view, the other 
5-rayed. It is more like this species than any other, although the 
end of the triangular semi-cell greatly resembles S. polymorphum. 
(H. C., No. 328.) 

18. Staurastrum muticum Breb. 

Diam. 44 #4 Common. (H. C., No. 332.) 
19. Staurastrum orbiculare (Ehrb.) Ralfs. 

Diam. 45 4, length 504, isth. 15. Common. (H.C., No 
328.) 

Boston SOCIETY OF NATURAL HIsTory, 

June, 1903. 
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